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Table 5-8 

Background Soil Sample Data for WPNSTA Yorktown 

Sample ID Depth 

Parameter 

Volatile Organic Compounds (VOCs) (&kg) 

Base/Neutral Acid Extractables (BNAs) (&kg) 

Pesticides (N/kg) 

pH (units) 

TPH fmdkd 

I BGSBOl-001 

none 

37 J di-n-butylphthalate 

18 J 4,4’-DDE 
SJDDT 

5.0 

none detected 

BGSBOl-002 I BGSBOZ001 I BGSB02-002 

4 J methylene chloride 3 J acetone 

52 J di-n-butylphthalate none detected 

none detected none detected 

4.8 5.8 

none detected 3.1 1 

5 J methylene chloride 

59 J di-n-butylphthalate 

none detected 

5.3 

65 

Sample ID Depth I BGSB03.001 I BGSB03002 I BGSBOQ-001 BGSBW082 

Volatile Organic Compounds (V0C.s) (&kg) I none detected I 9 J acetone I 14 J acetone none detected 

Base/Neutral Acid Extractables (BNAs) @g/kg) I none detected I 5 none detected I none detected 27 J phenol 

Pesticides (,&kg) I 1.1 J 4,4’-DDE 
I 

none detected 
0.75 J 4A’-DDT I 

0.77 J 4,4’-DDE 
I 

none detected 

pH (units) 5.4 5.4 4.8 6.2 

TFW Ov/kg) 4.2 J none detected 5.0 J 4.4 J 

07/28/93 



Table S-8 

Background Soil Sample Data for WPNSTA Yorktown 
(Continued) 

Samole ID Denth I BGSBOS-001 I BGSBOS-002 I BGSB06-001 I BGSB06.002 

Parameter 

Volatile Organic Compounds (VOWS) (&kg) 

Base/Neutral Acid Extractables (BNAS) (&kg) 

Pesticides (a/kg) 

pH (units) 

TPH hdke) 

54 acetone 

none detected 

1.4 J Endosuifan I 
0.72 J Dielddn 

5.9 

9.5 

16 methytene chloride 

none detected 

none detected 

63 

4.8 

none detected 

none detected 

5.5 4,4’-DDE 
3.3 J 4,4’-DDT 

4.7 

5.2 

none detected 

none detected 

0.36 J 4,4’-DDE 

5.2 

3.2 J 

Sample ID Depth 

Pammeter 

Volatile Organic Compounds (VOWS) (&kg) 

Base/Neutral Acid Extractables (BNAs) (&/kg) 

Pesticides (@/kg) 

pH (units) 

TPH (mdke) 

Total Organic Carbon (TOC) 

I BGSOl-001 I BGSOZ001 I BGS03-001 

19 ZButanone none detected 10 J 2-Butanone 

44 J di-n-butyIphthalate 30 J di-n.butylphthalate 36 J di-n-butylphthaiate 
260 J bis(2-ethyihexyl) 280 J bis(2ethylhexyi) 270 J bis(2-ethylhexyl) 

phthalate phthalate phthalate 

none detected none detected none detected 

5.0 4.7 4.6 

10 5.2 15 

1% 0.81% 1.4% 

Note: 

J = Estimated value. Compound detected at a level below the established detection limit, but above the instrument detection limit. 

. . --.. ‘.-. 



Table 5-9 

Background Concentrations of Metals in Soil at WPNSTA Yorktown 
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Table 5-9 

Background Concentrations of Metals in Soil at WPNSTA Yorktown 
(Continued) 

Sample ID 1 BGSBOS-W2 1 BGSB06-001 1 BGSBO&002 1 BGSOl-001 1 BGSO2-002 1 BGS03003 

Aluminum 

Antjmony 
Arsenic 

Barium 

Beryllium 

Cadmium 
Calcium 
Chromium 

Cobalt 
Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

1,120 2,760 2,440 4,720 5,270 3,870 

ND ND ND ND ND ND 
ND 0.75 0.62 ND 0.715 0.97J 

4.9 12.6 6.9 39.4 39.9 19 

ND ND ND ND 0.34 ND 

ND ND ND ND ND ND 
1% loo 60 266 104 119 
1.9 3.3 4.5 4.4 4.1 5.9 

ND ND ND ND ND ND 

ND 2 ND 1.4 ND 2.5 

1,300 3,210 1,990 6,270 5,350 6,090 

1A 3.6 2.2 9SJ 8.45 5 

47 151 48.4 191 187 186 

5.5 8.6J 3.w 44&l 89.55 28.6J 

ND ND ND 0.11 0.1 ND 
ND ND ND 3.9 ND 4 

ND ND ND 281 ND 375 

ND ND ND ND ND ND 

ND ND ND ND ND ND 

ND 34 ND 62.8 ND ND 

ND ND ND ND ND ND 

1.2 4.9 2 11.1 10.6 10.9 
ND 11.6 1.7 ll.lJ 7.9J 75 

Notes: 

All analytical results are presented in units of milligrams per kilogram (mg/kg). 
J = Estimated concentration. 
ND = Not detected above the detection limit. 

MKOI' - ~:06629001.012\bknavyri.sSa 



Table S-10 

Background Total and Dissolved Metals Concentrations 
in Groundwater at WPNSTA Yorktown 

I BGGWOlA BGGWOZ BGGWOM BGGW03 
I I I 1 

Parameter Total Dissolved Total Dissolved Total Dissolved 

89.55 

Antimony ND ND ND ND ND ND ND ND 

Arsenic 30.2 ND ND ND 9 ND ND ND 

Barium 233 91.9 45.9 37.2 38.6 38.5 72.9 20.2 

Beryllium 2.6 ND ND ND ND ND 1.3 ND 

Cadmium ND ND ND ND ND ND ND ND 

Calcium 361,000 145,wo 93,100 94,300 66,700 95,300 20,400 13,000 

Chromium ~~~~~~ ND ND ND 16.6 ND 22.6 ND 

Cobalt 

Copper 

Iron 

Lead 

15.6 ND ND ND ND ND 8.7 ND 

22.9 ND ND ND 7.3 ND 10.6 ND 
~~~~:~~~~~ ND ~~~~~~i~~ M) ~~~~~~~~~~ ND . ..-........ ii, l$sj:>:: . ..I..... . .._L. _.... . . . . . . . . . . . . . . . . . . .,.,.i...-.i.:, . ..i. . . .._ cp+...+ 
:.:.:.?x.x ,.. . :.~:.~.~f, :.:.:.>:.:.:‘..,.,..: _ . . . . . ..A.... .:,i. . . . . . .#:is~~~~(WTJ~~,~~~~~~ ND 
~‘ ND 
.~:.:“-~.>>:.:t.: .? :. :. 2.1J ND 4.75 ND 10.9J ND 

Magnesium 

Manganese 

Mercury 

Nickel 
Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

51.6 ND ND ND ND ND ND ND 
26,700 19,800 1,680 1,600 3,890 1,610 2,640 1,340 

ND ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND ND 

46,200J 48,lOOJ 4,070J 4,170J 21,SOOJ 4,270J $5405 5,210J 
ND ND ND ND ND ND ND ND 
98.10 26.1 9.8 13.5 20.1 12.9 ND 

~~~~~~~~ m 25.5 ND 35.3 ND 
~~~~~~::~:~.:~:::~:.:.:: .Q:jijG<Sr’9 ‘.~~.“‘“.‘I....... * .:. . . . .._. .._.._ ND 

Notes: 
All analytical results are presented in units of micrograms per liter @g/L). 
J = Estimated value. 
ND = Not detected above the detection limit. 
Shaded boxes indicate concentration exceeds one or more ARARs. 

a Exceeds federal SMCL. 
b Exceeds federal MCL. 
c Exceeds VGS. 

07/28/93 
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Table S-11 

Background Results for NonmetaIs Analyses of Surface Water 
and Sediment Samples at WPNSTA Yorktown 

BGSWOl-001 BGSDO1-OO1 BGSDOl-002 BGSW02-001 BGSDOZ001 BGSD02-002 BGSW03-001 BGSD03-001 BGSD03-002 

Volatile Organic 12 */L carbon 295 *g/kg None detected 7J &/kg 21 ccg/g toluene None detected None detected 205 a/kg carbon None detected 
Compounds disultide toluene acetone disulfide 

Base/Neutral Acid 3J N/L di-n- mJ 4% 3005 G/kg his- 35 ,og/L di-n- None detected None detected None detected 170J fig/kg phenol 1405 M/kg 4- 
Compounds butylphthalate di-n- (2 ethylhexyl) butylphthalate mJ t&g methylphenol 

SJ pgg/L bis-(2 butylphthalate phthalate pentachlorophenol 
ethylhexyl) 
phthalate 

Pesticides/PCBs Rejected None detected None detected None detected 3.W &kg 8.45 pg/kg None detected 273 &kg llalkg 
4,4’-DDD 4,4’-DDD 4,4’-DDD 4,4’-DDE 

7.6 w/kg 

TOC 

P* 

Hardness 

Notes: 

NA 

NA 

986 mg/L 

2.3% 

7.8 

NA 

1.9% 

7.6 

NA 

NA 2.3% 

NA 6.2 

44.6 mg/L NA 

663 mg/kg NA 

6.6 NA 

NA 62 mg/L 

0.9% 

6.9 

NA 

4,4’-DDD 

1.2% 

7.0 

NA 

J = Estimated value. 
Rejected = Data were rejected by data validatom based on internal laboratory QA/QC difficulties. 
NA = Not analyzed for this parameter. 

MKO’ ‘~06629001.012\bknavyri.sSa 
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Table 5-12 

Background Total and Dissolved Metals Concentrations 
for Surface Water at WPNSTA Yorktown 

Parameter Total 

Aluminum 42,800 

BGSWOl BGSW02 BGSW03 

Dissolved Total Dissolved Total Dissolved 

147 713 ND ND ND I I 

Notes: 

All analytical results reported in units of micrograms per liter @g/L). 
J = Estimated value. ND = Not detected above the detection limit. 
Shaded boxes indicate concentration exceeds one or more ARARs. 

‘Concentration exceeds the VWQS and CWA salt water chronic criteria. 
2C!oncentration exceeds the CWA freshwater chronic criteria, 
koncentration exceeds the CWA salt water chronic criteria. 

07/28/93 

../’ 



Table S-13 

Background Concentrations of Metals in Sediments at WPNSTA Yorktown 

Sample ID BGSDOl-001 BGSDOl-002 BGSDOt001 BGSD02002 BGSD03-001 BGSD03-002 

Depth (ft bgs) 0.0-0.5 OS-l.0 0.0.0s OS-l.0 0.0-0s OS-l.0 

Aluminum 9,690J 4,480J 252J 5445 4,260 676 

Antimony ND ND ND ND ND ND 

Arsenic 6,3J 4.9J OS 0.575 19.7 2.3 

’ Barium 305 14.53 2.3J 4.6J 63.2 4.8 

Beryllium ND ND 0.33 0.25 ND ND 

Cadmium ND ND ND ND ND ND 

Calcium 16,SOOJ 80,400J 1495 324J 151,000 3,090 

Chromium 28.65 19.45 4SJ ND 16.3 ND 

Cobalt 16 ND ND ND ND ND 

CoPPer 16.3J 6.5J ND ND 27 ND 

Iron 23,lOOJ 13,SOOJ 316J 270J 14,200 2,860 

Lead 19.45 10.73 1.61 2.21 345 3.81 

Magnesium 5,730 3,330 ND ND 670 108 

Manganese 1705 86AJ 2.81 1.75 178 11.9 

Mercury ND ND ND ND ND ND 

Nickel 25.6 ND ND ND ND ND 

Potassium 3,010 2,160 ND ND ND ND 

Selenium ND ND ND ND ND ND 

Silver ND ND ND ND ND ND 

Sodium 10,500 5,330 69 49.2 560 110 

Thallium ND ND ND ND ND ND 

Vanadium 29 145 ND 1.9 29.4 4.3 

Zinc 76.6J 5O.W 7,lJ 13-w I 67.9 11 

Notes: 
J = Estimated value. 
All results reported in units of milligrams per kilogram (mg/kg). 

MK T:06629001.012\bknavyxiyti.sSa 

--, 

07/T ‘“3 



APPENDIX A.2 
BACKGROUND SAMPLE NUMBER CALCULATIONS 



SITE DATA - WPNSTA Yorktown, Yorktown, Virginia 

-Purpose: To determine statistically the number Of soil samples necessary to determine background. Test power of 80 percent, 9% Cl. 
,, -5, 

Soil Samples 

Contaminant 

Aluminum (mg/Kg) 2130 1920 1890 4220 3460 2510 3280 1760 3550 2130 2050 2090 

log Al. 7.7 7.6 7.5 8.3 8.1 7.8 8.1 7.5 8.2 7.7 7.6 7.6 

REMOVE BLATANT OUTLIERS (i.e. conc>lOOMl ppm) 

Aluminum (mg/Kg) 2130 1920 1890 4220 3460 2510 3280 1760 3550 2130 2050 2090 

log Al. 7.7 7.6 7.5 8.3 8.1 7.8 8.1 7.5 8.2 7.7 7.6 7.6 

Groundwater Samples 

Aluminum (ug/L) 6430 10500 389 377 401 1400 1140 5810 19900 15700 ,woo 10600 

log Al. 8.8 9.3 6.0 5.9 6.0 7.2 7.0 8.7 9.9 9.7 10.5 9.3 

,,.C^_ 

REMOVE BLATANT OUTLIERS 

Aluminum (ug/L) 6430 10500 389 377 401 1400 1140 5810 19900 15700 35800 10600 

log Al. 8.8 9.3 6.0 5.9 6.0 7.2 7.0 8.7 9.9 9.7 10.5 9.3 

REMOVE HYDROPUNCH DATA 

Aluminum (ug/L) 6430 10500 389 377 401 1400 1140 5810 19900 15700 35800 10600 

log Al. 8.8 9.3 6.0 5.9 6.0 7.2 7.0 0.7 9.9 9.7 10.5 9.3 



5240 3390 4240 2980 3920 1230 2070 1860 3480 3060 3890 3270 52700 

8.6 8.1 8.4 8.0 8.3 7.1 7.6 7.5 8.2 8.0 8.3 8.1 10.9 

5240 3390 4240 2980 3920 1230 2070 1860 3480 3060 3890 3270 

8.6 8.1 8.4 8.0 8.3 7.1 7.6 7.5 8.2 8.0 8.3 8.1 

6970 34900 202000 6450 53700 34300 70800 26000 54000 67.8 108 126000 27700 

8.8 10.5 12.2 8.8 10.9 10.4 11.2 10.2 10.9 4.2 4.7 11.7 10.2 

6970 34900 6450 53700 34300 70800 26000 54000 67.8 108 27700 

8.8 10.5 8.8 10.9 10.4 11.2 10.2 10.9 4.2 4.7 10.2 

6970 34900 202000 6450 53700 34300 70800 26000 54000 67.8 108 

8.8 10.5 12.2 8.8 10.9 10.4 11.2 10.2 10.9 4.2 4.7 



2630 3550 4540 6790 4810 4660 3770 5560 10400 3620 4220 4.010 2870 
7.9 8.2 8.4 8.8 8.5 8.4 8.2 8.6 9.2 8.2 8.3 8.3 8.0 

2630 3550 4540 6790 4810 4660 3770 5560 3620 4220 4010 2870 

7.9 8.2 8.4 8.8 8.5 8.4 8.2 8.6 8.2 8.3 8.3 8.0 

.- ,. 
85300 62800 31100 15400 20000 1370 1460 14500 17200 2150 1930 509 706 

11.4 11.0 10.3 9.6 9.9 7.2 7.3 9.6 9.8 7.7 7.6 6.2 6.6 

65300 62800 31100 15400 20000 1370 1460 14500 17200 2150 1930 509 706 

11.4 11.0 10.3 9.6 9.9 7.2 7.3 9.6 9.8 7.7 7.6 6.2 6.6 

15400 20000 1370 1460 14500 17200 2150 1930 ,509 706 

9.6 9.9 7.2 7.3 9.6 9.8 7.7 7.6 6.2 6.6 



9170 4560 3270 3380 2560 4040 3250 9030 1130 2610 3890 4630 2280 3030 2310 2790 3240 2030 

9.1 a.4 a.1 8.1 7.8 6.3 a.1 9.1 7.0 7.9 a.3 a.4 7.7 6.0 7.7 7.9 a.1 7.6 

9170 4560 3270 3380 2560 4040 3250 9030 1130 2610 3890 4630 2280 3030 2310 2790 3240 M30 

9.1 a.4 a.1 a.1 7.8 a.3 a.1 9.1 7.0 7.9 a.3 a.4 7.7 a.0 7.7 7.9 a.1 7.6 



1490 

7.3 

13oQ 

7.2 

1620 

7.4 

3220 

a.1 

2810 

7.9 

2920 

a.0 

7260 

8.9 

2040 

7.6 

,830 

7.5 

36&J 

a.2 

1670 

7.4 

2240 

7.7 

2930 

a.0 

2390 

7.8 

2970 

a.0 

1450 

7.3 

6900 

a.8 

5910 

a.7 

1490 

7.3 

13w 

7.2 

16x) 

7.4 

3220 

6.1 

za810 

7.9 

2920 

a.0 

7260 

a.9 

2040 

7.6 

1 a30 

7.5 

3620 

6.2 

1670 

7.4 

2240 

7.7 

2930 

a.0 

2390 

7.8 

2970 

a.0 

1450 

7.3 

6900 

a.8 

5910 

a.7 

, -\ 



6140 

a.7 

5660 

a.5 

4430 

a.4 

6850 

8.8 

7960 

9.0 

9640 

a.9 

a790 

9.1 

44700 

10.7 

a390 

9.0 

a380 

9.0 

6420 

8.e 

4150 

a.3 

3100 

a.0 

4650 

a.4 

4730 

es 

5120 

8.5 

6140 5560 4430 6e60 7s6o 7640 a790 8390 a380 6420 4150 3100 4650 4730 512-J 

a.7 8.6 a.4 a.8 9.0 a9 9.1 9.0 9.0 8.8 6.3 8.0 8.4 es 8.5 



5150 6500 5890 2790 2940 5660 5630 2520 6590 6390 655 1070 1210 939 1000 

0.5 8.8 a.7 7.9 8.0 8.6 8.6 7.0 8.8 8.0 6.5 7.0 7.1 6.6 6.9 

5150 6500 5890 2790 2940 5660 5630 2520 6590 6390 655 1070 1210 939 loo0 

6.5 8.8 6.7 7.9 8.0 8.6 8.6 7.8 0.8 8.8 6.5 7.0 7.1 6.8 6.9 



- 

1010 2490 5620 924 1770 13700 1370 1170 

6.9 7.8 8.6 6.8 7.5 9.5 7.2 7.1 

n mean 

139 4620.1 

8.2 

1010 2490 5620 924 1770 1370 1170 134 3756.0 1984.6 3938604.3 

6.9 7.8 8.6 6.8 7.5 7.2 7.1 8.1 0.6 0.3 

Assume that the data is log-normally distributed.... 

st dev var 

5891.8 34712876.3 

0.7 0.5 

N= 40 



APPENDIX B 
TEST BORING RECORDS/WELL CONSTRUCTION RECORDS 
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TEST BORING AND WELL CONSTRUCTION RjXOliD 
,. .,h 

NSTALLATION: 
SITE/AREA: 
COORDINATES: 
ELEVATIONS: 

NAVAL WEAPONS STATION YORKTOWN 
g54wKbwe-D 
NORTH: 3 Y 3bZG .ZZ, EAST: t~-&X’Z .1& 
SURFACE: a 0 ; cl ti 

CT0 NQ.: 0252 
TYPE OF WELL: I;c’ 

TOP 6F PVC CASING: _ &t, 71. 

s = split spoon 
T = Shelby Tube 
R=AirRotary 
D = De&on P = Piston 

Visual Description/Comments 

DRILLING CO.: HARDIN-HUBER. INC. BAKER REP.: ~~Tkw3~ 

DRILLER: K edbML&mma WELL/BORING NO.: wiv6w a’t _ SHEET 1 OF* 



TEST BORING AND WELL CONSTRUCTION RECORX) 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN 
SITE/AREA: ~@hae-rsD 

CT0 N6.:. 0252 

1 

1: 

1: 

1 

1 

1 

I 

1 

1 

2 

2 

2 

2 

2 

2 

2 

c 1 

c 1 

c 1 

. 

I- 

2, 

3- 

4- 

5- 

6- 

7- 

8- 

.9 _ 

!O _ 

l- 

.2 _ 

:3 _* 

14 _ 

!5 _ 

!6 _ 

!7 _ 

18 _ 

29 _ 

SAMPLE TYPE ACRONYMS 
A = Auger BG = Background PID = Photoionization Detector S = Split Spoon 

T = Shelby Tube 
R=AirRotary 
D = Denison 

2-- 

W=Wash 
C=Core 
P = Piston 

HSA = Holiovv Stem Augers ppm = parts per million 
ID = Inside Dieter SPT = Standard Penetration Test 

(ASTM D-1586)(Blows/OJ’) 
I WD = While Drillixw 

I I 
samp. 
Type 
and 
No. 

N=No S: 3le 

viiual Description/Comments 
We11 

Installation 
Detail 

Elevation 
@J 

Continued from Sheet 1 
-- 

DRILLJNG CO.: 
DRILLER: 

BAKERREP.: Hs -8%E 
WELWBORlNG NO.: #%& mt+ SHEET 2 OF A 



WLL/BORINGNO.: &&ddd'/ 

 ̂ jk 

TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0252 
s1TE./AREAz mua= &EOO ukb 

SAMPLETYPE I ACRONYMS 
S = Split Spoon 
T = Shelby Tube 
R=AiiRotary 
D = Da&on 

A = Auger 
W=Wash 
c=core I 

BG = Background PlD = Photoionization. Detector 
HSA = Hollow Stem Augers ppm = parts per million 
ID = Inside Diameter SPT = Standard Penetration Test 

Visual Description/Comments 

- -= * 
-c 

^.. 
-, 

- *.. 
- a 
- fe 

DRILLING CO.: HARDIN-HUBER. WC. BAKER REP.: ~rh~~e 
DRILLER: kc. vzee WELL/BORING NO.: w=i _ SHEETS OFq 



I S = Split Spoon 
T = Shelby Tube 

I SAMPLE TYPE ACRONYMS 
A = Auger BG = Background PID = Photoionization Detector 
W=Wash HSA = Hollow Stem Augers ppm = parts per million 
C=Core ID = Inside Diameter SPT = Standard Penetration Test I R=AirRotary 

D = De&on P = Piston I (ASTM D-1586)(Blows/o5’) 

TEST BORING AND WEXA, CONSTRXTION RECORD 

INSTALLATION: 
SITE/AREA: 

NAV&.yAP,ONS ST$fIO& YORKTOWN CT0 NO.: 0252 
/,sdFiG’M&e@ 

Depth 
@) 

DRILLING CO.: HARDM-HI 
DRILLER: jKT?szZ 

k 
Lab 

amp. 
Des@ 

PID 
w@ 

I WD = While Drilling 

Well 
Visual Description/Comments Installation 

Elevation 

Detail (W 



TEST BORING AND WELL CONSTRUCTION RECORD 

‘“*+9ISTALLATIONz 
Xl-EfAREAZ 
COORDINATES: 
ELEVATIONS: 

NAYAL WEAPONS STATION YORKTOWN CT0 NO;: 0252 
QC.lecrrQtMrd D&&h\ TYPEOFWELL: -Tiitsz v 

NORTHz &or B 7 I., EAST: zsbzLo0.5B 
SURFACE: & Y.‘7 % TOP dF PVC CASING: -- 

XIG: 
/hb;Bc IS- 80 PROGRESS 

WATER 

SPLIT 
SPOON 

AUGERS 
SURFACE E- 

DATE 
(FT.1 

WEATHER. DEPTH 

CASING 
Fn 

TOOL 

3IzE(DIAM.) 4-l/4” ID /:O” zn / 3" 7-zZ-'r$ 33’ I%& Clcudl/ ,I?8 I 

XNGTH 2.0’ 5.0’ %‘Sf - ?-23- w d 4hzudd- so0 53’ 
IYPE Std. HSA i &CIA& 
kM.MMERWT. 140# - 
FALL 30” - 

REMARKS: 

D = De&on P = Piion 
N = No Sample . 

Visual Description/Comments 

DRILLING CO.: HARDIN-HUBER. INC. 

DRILLER: M\ CTPvi-& 

BAKER REP.: 

WELL/BORING NO.: %6 da 3 A . SHEET 1 OF-y- 



WEIUBORlNGNO.: f&&&3 A 

TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: ‘0252 

SITE/AREA: QChQJnd lOCfk.+ . id-s, 

-- 
SAM PLE TYPE ALJSVIF 1 A ““““YMQYI 

s z!!! cn1;t c-n - q+‘“‘b uy’vv.. A = Auger BG = Background PID = Ph otoionization Detector 

T = Shelby Tube W=Wash I-ISA = Hollow Stem Augers ppm = parts per million 

R = Air Rotary C = Core ID = Inside Diameter SPT = Standard Penetration Test 

D = Denison P = Piston (AsTh4 D-1586)@10ws/0.5’) 

>le WD = While Drilling 

Lab pm Well 
hp. @pm) Viiual Description/Comments Installation 

f 

FE: w% 
lhig. 

I Detail 1 (fu 

--I 
Depth 
W-J 

?levation 

1 

.2 _ 

.3 

.4 _ 

15 

16 _ 

17 _- 

i8, _ 

19 

20 _ 

21 -- 

22 _ 

23 -;, 

24 _ 

25 -- 

26 _ 

27 -- 

28 _ 

29 _- 

Match to Sheet 3 

DRILLING CO.: HARDIN-HUBER. INC. 
DRILLER: 

BAKER REP.: 
WELL/BORING NO.: SHEET 2 OF 2 



.1 I”-*< 

TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: 
SITE/AREA: 

NAVAL WEAPONS STATION YORKTOWN 
cbtwtd La ea. c 1, w T 

6 

CT.ON0.z. 0252 

31 

32 

33 

34 

35 

h 36 

37 

- 3E 

3s 

4C 

41 

42 

4: 

YL 

4: 

4; 

4j 

DRILLING CO.: HARDIN-HUBER. lk. BAKER REP.: a/4 4; - &f I 
DRILLER: Pf, / err* WELL/BORING NO.:a/,Lk)O ,?A SHEET2 OF 5 



WELLtBORINGNO.: g&&;&j) 

TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0252 

SITE/AREA: &L,.le~~Msyad Lk&.lCE&.% 

-- - ---- I * /InnnTwc 

S = @,I:+ CL, on Detector 
T = 
R= 
D = Uemson 

SAMPLE TYYr; ALRVI. x I.I” 

3pur O+on A=Auger BG = Background PID = Photoiouizati 

Shelby Tube W=Wash HSA = Hollow Stem Augers ppm = parts per million 
Air Rotary c=cQre ID = Inside Diameter SPT = Standard Penetration Test 
- . P = Piston (ASTM D-l 586)(Blows/O.5’) 

N=Nc 
m 

Visual Descriptio&omments 

DRILLING CO.: HARDlNtHUBER. INC. 
DRILLER: 4% 4kwfOfi 

BAKER REP.: 



,,. WC\ TEST BORING RECORD 
jBORINGNO.:i 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 02,52 
SITE/AREA: %ackQ~cuv\d d 
COORDINATES: NORTH: a EAST: 
SURFACE ELEVATION: Lfs ‘! 

PROGRESS 
WATER 

DATE WEATHER DEPTH 
SPLIT (FT.1 

?L=.Qf% SPOON 
AUGERS (FT.1 

IZE@IAM.) 1 3/stt,, 4-1/4”ID a-a-94 0 -71.0 =--, wt\ei c.%‘S),Ca\\M 3 8.0 
,ENGTH 2.0 5.0’ a-q-94 7j.0-7q,~ cl-r, C-t, <-lo%),calti 
YPE Std. HSA 
rAMMERwT. 140# - 
‘ALL 30” -- 

m4ARKs: SawqAd ~Q~~:y\uQus \ 3 fro, \‘&qs’, to 19’ CbqE) .HMU b\Lg =-\ Q)Qm 
SAMPLE TYPE ACRONYMS 

S = Split Spoon A = Auger BG = Background PID = Photoionization Detector 
T = Shelby Tube W=Wash HSA = Hollow Stem Augers ppm = parts per million 
R=AirRotary C = Core ID = Inside Diameter SPT = Standard Penetration Test 
D = Denison P = Piston (ASTM D-1586)(BlowdO.5’) 

N = No Sample WD = While Drilling 

Depth Samp. Samp. SPT Lab 
(fi*> TYPe Rec. samp. ;P:l Elevation 

and Desig. 
Visual Description/Comments 

@I 
No. ft./% BG/Samp. 

1 -/.Q - 
dq WC to \\ 0’ wyg) 

-._--.- ..__. -------.- __.. _ ., - - . ..T .,..,.^..,, “..T -.--. ___..._ .._^- - _,-. - __.. .--- 

DRILLING CO.: HARDIN-HUBER. INC. BARER REP.: %LvN -2 r~~.ec~o+Lh 

DRILLER: MC/&Q Cbr-+acn BORING NO.: BGsBo4 SHEET 1 OF 5 



TEST BORING RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0252 

SITE/AREA: Bwdc qTauu\h 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W=Wash 
R=AirRotary C = Core 
D = Denison P = Piston 

N = No Sample 

Depth 
m 

1 //*a 

.2 _ 

:3 13.c 

14 _ 

15 rs.c 

16 I 

17 n,,r 

18 _ 

19 \?A 

20 _ 

21 ZLC 

22 _ 

23 2% 

24 _ 

25 2% 

26 _ 

27 2x1 

28 _ 

29 ,s 

30 

kllp. 
Tse 
and 
No. 

s-4 4 
. 

I 

c 
c 

/ 

, 
c 

/ 

C 

; . 

j ’ 

- Lat 
amI 
1esi 

- 

- 

.“W 

7 
- 

- 

9 
- 

- 

- 

- 

- 

-- 

- 

BG/Samp. 

BG 

_, ___ . . .._... -- 

BG 
--- 

KG 

TiG 

BG 
-- 

RG 

RG 

---. 

BG 

BG 

- 

ACRONYMS 
G = Background PID = Photoionization Detector 
:SA = Hollow Stem Augers ppm = parts per million 
3 = Inside Diameter SPT = Standard Penetration Test 

(AS’lM D-1586)(Blows/O.5’; 
WD = While Drilling 



SITE/AREA: 

TEST BOkING RECORD 

NAVAL WEAPONS STATION YORKTOWN 
Bo.ckQvaul\h$ 

CT0 NO.: 0252 

DRILLING CO.: HARDIN-HUBER. INC. 

l3RTI.l.ER: P-Yi\CL Covi”c3v? BORING NO.: %GSBo4 SHEET 3 OF 3 



TEST BORING RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0252 

I SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W=Wash 
R=AirRotary C = Core 
D = Denison P = Piston 

N = No Sample 

L Lab 
samp. 
Desig. 

I 

C 

S 
- 

-- 

-. 

ACRONYMS 
G = Background PID = Photoionization Detector 
SA = Hollow Stem Augers ppm = parts per million 
1 = Inside Diameter SPT = Standard Penetration Test 

(ASTM D-1586)(Blows10.5’) 
WD = While Drilling 

I 

Visual Description/Comments I Elevation 
@> 

DRILLING CO.: HARDIN-HUBER. INC. 

DRILLER: IWQL fzchT~~~~ 

BARER REP.: &Lo z c- WWXQ-.l)l\hQ% 

BORING NO.: -BGSWS3- SHEET 4 OF 5 



TEST BONNG RECORD , _,m-. _ 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0252 
SITE/AREA: BacLkQrou~d 

S = Split Spoon 
T = Shelby Tube 
R=AirRotary ID = Inside Diameter 

PID = Photoionization Detector 

SPT = Standard Penetration Test 
(ASTM D-1586)@lows/O.5’) 

Visual Description/Comments 

DRILLING CO.: HARDTN-HUBER. INC. BAKER REP.: Tiakv\ zk-MnEkrv\au 

DRILLER: r\ ilLa cJzn-on BORING NO.: 3%5&04 SHEET _fi OF 5 



WELL/BORING NO.: w@oq j 

TEST BORING AND WELL CONSTRUCTION RECORD 

‘-=blSTALLATIONz 
,ITE/AREA: 
COORDINATES: 
ELEVATIONS: 

NAVAL WEAPONS STATION YORKTOWN CT0 NO.; 0252 
kf3 t-00 ntt 

NORTH: 3 4w 3 0. S ?-, EAST: 2 5- L3u 74.20 
TYPE OF WELL: .v 

SURFACE: YS, 4 I TOP OF PVC CASING: _ 4 7.3 9 

IG: . 
btbric B -m PROGRESS 

WATER 

REAM- DATE WEATHER DEPTH 

sygN AUGERS sCT;; ING 
(FT.1 Fn 

TOOL 

Izl3 @JAM4 4-l/4” ID I.3 ” 8-G-74 48 r 5ufiwtr SP 38’ I 
PENGTH 2.0' 5.0' 

YPE Std. HSA dru # 
bMMlZRWT. 140# - I 
‘ALL 30" - 

D = De&on P = Piion 
N = No Sample . 

Visual Description/Comments 

DRILLING CO.: HARDM-HUBER. INC. 

DRILLER: P-7. CoRRo~ 

BAKER REP.: ?. fvAR?-/Al 

WELL/BORING NO.: 6! G Lcl.bY _ SHEET 1 OF 3 



TEST BORING AND WELL CONSTRUCTION BECOW 

INSTALLATION: NAVAL WEAPONS STATION YORKTOW CT0 NO.: ‘0252 
SITE/AREA: BQ&kWOd w 

SAMPLE TYPE ACRONYMS 
A = Auger BG = Backgrotmd PID = Photoionization Detector S = Split Spoon 

T = Shelby Tube 
R=AirRotary 
D = De&on 

W=Wash 
C = Core 
P = Piston 

E!!L 
Lab 

SSIllp. 
Desig. 

I 

HSA = Holiovv Stem Augers ppm = parts per million 
ID = Inside Diameter SPT = Standard Penetration Test 

(ASTM D-1586)@lows/0.5’) 
I WD = while Drilling 

I I 
Depth 
m-1 

11 _ 

12 _ 

13 _ 

14 _ 

15 _ 

16 _ 

17 _ 

i8 __ 

19 _ 

20 _ 

21 _ 

22 _ 

23 _. 

24 _ 

25 _ 

26 _ 

27 _ 

28 _ 

29 _ 

30 

amp 
rype 
and 
No. 
- 

/J r- 

N= - 
UF 
RtX. 

ft.r?4 
- 

lo s2 
SPT PID 

Ppm) 

Glsaml 
Viiual Description/timments 

Well 
Installation 

I 

Elevation 

Detail @) 

DRILLING CO.: HARDIN-HUBER. INC. 
DRILLER: L acrEhA 

\ 
BARER REP.: n&i. 4-m 
WELL/BORING NO.:=-6 giti’ SHEET 2 OF 3 



I G-%. 

TEST BORING AN-D WELL CONSTRUCTION RECORD 

INSTALLATION: PAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0252 
SITE/AREA: (-!Ldt.(LuAOU,Kd 

ID = Inside Diameter 

Vii Description/Comments 

BAKER REP.: 
DRILLER: 



TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN 
SITE/AREA: 8 cLckqroui~hd 
COORDINATES: NORTH: &nsL(O, sc(B EAST: 25C,3cI?i3,@ 
ELEVATIONS: SURFACE: 4s. Z t 

CT0 NO.: 0252 
TYPE .OF WELL: --&F z covlstc 

TOP OF PVC CASING: _ q 4, q ? 

SPLIT SURFACE my- 
DATE 

SPOON 
AUGERS CASING 

TOOL I I 
iIzE (DIAM.) I 3&“IQ 4-w” D A~“ 14 ” 6-I(-w 

XNGTH 2.0 5.0' 48.5' - B-m-w 
?YPE Std. HSA 5tQSL, ar& A 

JAMMER WT. 140# - * - -J 

PROGRESS 
FV 

WATER 
DEPTH 

vu 

REMARKS: 

SAM 
S = Sblit Snoon 

PLE TYPE 

T = Slhebi Tube 
R=AiiRotary 
D = Denison 

A = Auger 
W=Wash 
c=core 
P = Piston 

SPT Lab 
samp. 
D&g. 

Depth k3IXlp 
@> Type 

and 
Visual Description/Comments 

No. i 

l- 

PID 
wd 

iGIsmp. 

Well 
Installation 

I 

Elevation 

Detail (W 

2- 

3- 

6- 

7- r 
8 ._ 

9- 

10 _ 

DRILLING CO.: HARDIN-HUBER. INC. 

DRILLER: Pl, cmvr-o\r\ 

/ 8 
$ Match to Sheet 2 

BAKER REP.: b. J. kla~L;v\ 

WELL/BORING NO.: ‘B&GW@rcS _ SHEET 1 OF 2 

N = No Sample 

Well Diam. 
Information 

WellRiser 2” 

Type 

sch. 40 PV” 
Threaded 

Top 
Depth 
OV 

Bottom 
Depth 
m-1 

Well Screen 2” 
No. 10 Slot S 

PVC. Threa 



WELL/BORING NO.: %,GtiQ4n 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN 
SITE/AREA: BackQ cQuw24 

CT0 NO.: 0252 

L 

Depth 
@J 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

2 

*. . . 

SAMPLE TYPE ACRONYMS 
A = Auger BG = Backaound PID = Photoionization Detector S = Split Spoon 

T = Shelby Tube 
R=AiRotary 
D = Denison 

W=Wish 
c--core 
P = Piston 

HSA = Hoiow Stem Augers ppm = parts per million 
ID = Inside Diameter SPT = Standard Penetration Test 

(ASTM D-1586)@lows/O.5’) 

ianlp 
Type 
and 
No. 

. . 

& 
Lab 

samp. 
Desig. 

I 
WD = While Drillina 

Well 
VisuaI Description/Comments Installation 

Elevation 

Detail @) 

Ca inued from Sheet I 

! 

v Match to Sheet 3 

DRILLING CO.: HARDM-HUBER. INC. 
DRILLER: . Cmcc-Qvr 

BAKER REP.: b. 3. Mcwkiu\ 
WELL/BORING NO.: -&GW 0 4-n SHEET 2 OF 5 



I WELL/BORINGNO.: 'i3GGtio&R I 

TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0252 

SITE/AREA: Bm.kywLd 

I SAMPLE TYPE ACRONYMS 

S = Split Spoon A = Auger BG = Background PID = Photoionization Detector 

T = Shelby Tube w=wash HSA = Hollow Stem Augers ppm = parts per million 

R=AirRotary C = Core ID = Inside Diameter SPT = Standard Penetration Test 

D = De&on P = Piston (ASTM D-l 586)@lows/O.5’) 

:Na WD = While Drilling 
- 1 I 

n, 
pm) 

fs=4 
i 

Depth 
@J 

37 - 

38 _ 

39 - 

$0 - 

51 _ 

92 - 

43 _ 

!H- 

45 - 

4-6 _ 

47 - 

43 _ 

49 - 

so 

UnP, 
kc. 

Jo/o 
- 

;ab 
UnP. 
esig. 

. 

Visual Description/Comments 
Well 

Installation 
Detail 

Elevation 
w 

v Match to Sheet 

DRILLING CO.: HARDIN-HUBER. INC. BAKER REP.: n. ‘5. Mo-tk<\r. 

DRILLER: MI Cat-Pcsn WELL/BORING NO.: BGGW 0 &@ _ SHEET 1 OF 3 



I WELL/BORINGNO.: li3GGWcS4R I 
I I 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0252 

SITEYARBA: Ba&CpCWd 

I SAMPLE TYPE ACRONYMS 

S = Split Spoon A = Auger BG = Background PID = Photoionization Detector 

T = Shelby Tube W=Wash HSA = Hollow Stem Augers ppm = parts per million 

R=AirRotary C = Core ID = Inside Diameter SPT = Standard Penetration Test 

D = Denison P = Piston (ASTM D-l 586)(BIows/O59 

EL 
Lab 
kllllp. 
ksig. 

I WD = While Drillinn 

Well Elevatior 
Visual Description/Comments Jnstallation 

Detail (fv 

TEST BORING AND WELL CONSTRUCTION RECORD 

Depth 
m-1 

Sl _ 

52 _ 

53 - 

s4 _ 

55 - 

56 _ 

57 _ 

S8 - 

59 - 

60 - 

ihl _ 

62 _ 

63 _ 

64 _ 

65 

G6 _ 

- 
72 
and 
No. 
- 

- 

s-3 : 

-- 

j-31 

- 

S-3 
- 

-- 

--. 

Contmued from Sheet 2 -K-I Ll 
I ----KIN 
! -Ml4 

DRILLING CO.: HARDM-HUBER. INC. BAKER REP.: h ?Y Ma& n 
DRILLER: c czP?om WELL/BORING NO.;&&&&&- SHEET 2 OF _ I 



TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN 
SITE/AREA: Backsro~m & 

CT0 NO.: 0252 

S = Split Spoon 
T = Shelby Tube 
R=AirRotary 
D = De&on 

SAMPLE TYPE ACRONYMS 
A = Auger BG = Background PID = Photoionization Detector 
W=Wash HSA = Hollow Stem Augers ppm = parts per million 
C=Core ID = Inside Diameter SPT = Standard Penetration Test 
P = Piston (ASTM D-l 586)(E!lows/O.5’) 

WD = While Drillin N=NoSar le 
ab 
UnP. 1 esig. 

Depth 
@J 

1 7/.< 

2- 

3 73J 

4- 

5 75. 

6- 

7 ___ 72 

8- 

9 -24 

,o -0 

l- 

2- 

3- 

4- 

5- 

6- 

7- 

8- 

9- 

0 

SWlp. Type 1 and 
No. 

s-35 
--I 

‘3b 

-3-l 

-38 

-37 

G 

Si 
D 

- -4 

-- 

ID 
Pm) 
rsmu 
z 
5. - 

2 
2. 
- 

2 

z 
- 

2 

5 
- 

2 

-E- 
- 

- 

- 

Visual Description/Comments 
Well 

Installation 
Detail 

Elevation 
@-> 

Match to Sheet Match to Sheet 

DRILLING CO.: HARDIN-HUBER. INC. BAKER REP.: cl. 5. Ma&iv% 

DRILLER: m\ c1c3~vwn WELL/BORING NO.: ‘&Gck\hsQ 4-R SHEET .& OF 3 



. 

/=-, 
TEST BORING RECORD’ 

IsoRlNo~I 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0252 

SITE/AREA: &xlrClUhd LOk-LGm~ 
COORDINATES: NORTH: 3 , EAST: 
SURFACE ELEVATION: G(r.c(Z 

WEATHER 

l@lARKS: 
SAMPLE TYPE ACRONYMS 

s = split spoon A = Auger BG = Background PID = Photoionization Detector 
T = Shelby Tube W=Wash HSA = Hollow Stem Augers ppm = parts per million 
R=AirRotary C=Core ID = Inside Diameter SPT = Standard Penetration Test 
D = Denison P = Piston (ASTM D-1586)@lowd0.5’ 

N = No Sample WD = While Drilling 

Depth Samp. Samp. SPT Lab 
(‘w Type Rec. samp. Elevatior 

and Desig. 
Visual Description/Comments 

No. ft./% BGlSamp. 

1 A-d 

3 BC5abs 
xkwmP( 9cqy tm(c>fi) lf?-lcda;m 54% i 

‘2 _ f& 3 
51 260’ -01 

3 
0 A/O.+/ 5 I LT) sowc c-vje Ssnd ) 4~cdz - 

3 . .75% 4 
ctay t o-p& )cL9\&v(bf 

_ -_ -- -. - 493‘4Z 

182’ 
4- 

s2 
gz / ‘yz 0. yoi 4 

5 

5 
&O?b 5- bLc(~ 

6- 
53 

0.qo.q 

7 55% It, 

8- ‘7.4/b. y 
SC-c ct.5 a bJC eiucp+ 

v/c~y &SF 

9 bo% ” 

10 I 
,o. q0.q 

DRILLING CO.: 

DRILLER: 

HARDIN-HUBER INC. BAKER REP.: 

BORING NO.: 



TEST BORING RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN ‘CT0 NO. : 0252 

SAMPLE TYPE ACRONYMS 

S = Split Spoon A = Auger BG = Background PID = Photoionization Detector 

T = Shelby Tube W=Wash HSA = Hollow Stem Augers ppm = parts per million 
R=AiiRotary C = Core ID = Inside Diameter SPT = Standard Penetration Test 
D = De&on P = Piston (ASTM D-1586)(Blows/O.S) 

N = No Sample I WD = While Drilling 

Depth 
uv 

16 _ 

17 

I8 _ 

19 

20 _ 

21 

22 _ 

23 

24 _ 

25 

26 _ 

27 -- 

28 _ 

29 

30 _ 

I Visual DescriptionlComments Elevation 

b 

7 

DRILLING CO.: HARDIN-HUBER. INC. BARER REP.: IL M*r.t\l? 

DRILLER: r-f, Corra* BORINGNO.: w f%@S SHEET 2 OF 3 



SITE/AREA: 

TEST BORING RECORD 

NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0252 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W=Wash 
R=AirRotary C = Core 
D = Denison P = Piston 

N = No Sample 

Depth 
@.) 

,l 

12 _ 

3 

:4 _ 

t5 

;6 _ 

17 

Be 

19 

O- 

I- 

2- 

3: 

4- 

5- 

6- 

7- 

8- 

9- 

0 

SZUllp. 
Type 
and 
No. . 

samp. 
Rec. 

5s 

;pT 

9 
II 
3 
8 

% 
9 
10 
10 

6 
\t 
30 
2s 
25 

b 
8 
10 
to 

Lab 
SZUIlp. 
Desig. 

&Z/Q*2 

ACRONYMS 
;G = Background PID = Photoionization Detector 
[SA = Hollow Stem Augers ppm = parts per million 
9 = Inside Diameter SPT = Standard Penetration Test 

(ASTM: D1586)(Blows/O.S) 
WD = While Drilling 

Visual DescriptiorKJomments 

!onthmd from Sheet Z 

Elevation 

DRILLING CO.: HARDIN-HUBER. I-NC. BARER REP.: 3, Fk4-t-m 

*nrr T r?n. AA.fA,,, BORING NO.: %G S&3% SHEET 3 OF3 



WELL/BORING NO.: BGc d &-y 

I ., ./. TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 N’O.: 0252 
SITE/AREA: c kctroon &OC+&Dll.S TYPE OF WELL: 
COORDINATES: NORTH? 335500,!(~“, EAST: 2Slr4 W7.. b5 

X,oe- T 

ELEVATIONS: SURFACE: b,G. q t TOP OF PVC CASING: bq , \ (P 

‘G’ ~ob;l~ a-B0 
PROGRESS 

WATER 

SPLIT 
DATE WEATHER DEPTH 

SPOON 
AUGERS 

SURFACE “IN^d” (FT.1 

IZE @AM.) 
,ENGTH 
YPE 
LAMlMER WT. 
‘ALL 
LEMARKS: 

CASING 
(FT.1 

TOOL 
4-l/4" ID 7-m -9q 2s’ SfJnnu 90” 

2.0' 5.0' J __ 

Std. HSA 
140# -- -- - 

30" -- -- -- 

S = Split Spoon 
T = Shelby Tube 
R=AirRotary 
D = Denison 

C = Core 
P = Piston 

Visual Description/Comments 

DRILLING CO.: HARDIN-HUBER. INC. 

DRILLER: 

. 
BAKER REP.: . C‘hrrh 

WELLiBORINGNO.: 8&%&i& SHEET 1 OF z 



WELL/BORING NO.: 36&d tj?Js 

TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0252 
SITE/AREA: 

. Bac~qroor?J LMAltm~ 

SAMPLE TYPE ACRONYMS 
A = Auger BG = Background PID = Photoionization Detector S = Split Spoon 

T = Shelby Tube 
R=AirRotary 
D = Denison 

W=W&h HSA = Hollow Stem Augers ppm = parts per million 
C = Core ID = Inside Diameter SPT = Standard Penetration Test 
P = Piston (ASTM D-1586)(Blows/0.5’) 

N = lo S: -m 
Depth kUllp. lamp SPT 

m Type Rec. 
Visual Description/Comments 

I 

Well 
Installation Elevation 

and 
Detail @> 

No. ft./% 
-m :: 

\-Id - 

11 : _ 

lple 
Lab 

samp. 
Desig. 

PID 
mm) 
‘G&Ill] 

I WD = While Drillinrr 
I I 

. 

12 _ 
. 

I 

13 * _ 
. 
. 
. 

14 _ 
: 

15 _ 

16 . 
. __ 

. 

17 
V 

18 
7-T . 55 .’ _ -t !9 

21 @a 3 

q-- . 
22 -f _ 

ISO 
b ‘I 

23 @7& 3 
I !P 
-.p' 

J 
24 S _ 

S 8 -1 12 
25 70% 7 . 

26 _ 

27 _ 

28 __ 

29 _ 

IO -- 

DRILLING CO.: HARDIN-HUBER. INC. 
DRILLER: M. c orro fl 

Match to Sheet 3 

BAKER REP.: ‘D, Ma-4-m 
WELL/BORTNG NO.: -f% G A &? SHEET 2 OF 2 

1 



WELL/BORINGNO.:~~~~@&i# -- j 

TEST BORING AND WELL CONSTRUCTION RECORD 

“- “kS TALLATION: 
&ITE/AREA: 
COORDINATES: 

NAVAL WEAPONS STATIOF YORKTOWN 
LZarwnA Lbr~ 4ka-q 

NORTH: ti 5504 .‘Lt EAST: Zsc wf3‘i .b3 

CT0 NO.: 02521 
TYPE OF WELL: ?y 9s’ 5~ Fo c r 

cla-4 

TOP OF PVC CASING: -bB.‘,“tb ELEVATIONS: SURFACE: I, Lc. SS 

RIG: 
r%b-h B -80 

SPLIT 
SPOON 

AUGERS 
SURFACE =wf$I- 
CASING TOOL 

SIZE @w) 4-l/4” ID 
LENGTH 2.0’ 5.0’ 

TYPE Std. HSA, 
HAMMERWT. 140# - 
FALL 30” - 

WEATHER 
WATER 
DEPTH 

m-1 

PROGRESS 
(FT.) 

SAMPLETYPE 
s = split spoon 
T = Shelby Tube 
R=AirRotary 
D = De&on 

A = Auger 
W=Wash 
c=c!oIe 
P=Piston 

I 

I 
Well Diam. 

InformatioIl I I I 
TOP 

I 
Bottom 

Depth DepUl I 

.N = No Sample 

Lab 
samp. 
Desig. I Well 

Installstion 
I 

Elevation 

Detail @J 

Depth 
(ft) Visual Description/Comments 

l- 

2- 

3- 

4- 

5- 

6- 

7- 

8- 

9- 

10 

DRILLING CO.: HARDIN-HUBER. INC. 

DRILLER: PI. CO%, 

BARER REP.: 

WELWBORINGNO.: ‘iSGGd@A . SHEET 1 OF& 



WELmORINGNO.: ~6&,,,J&A 

TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO;: 0252 

SITE/AREA: 

I 
S = Split Spoon 
T = Shelby Tube 
R=AiiRotary 
D = De&on 

SAMPLE TYPE ACRONYMS 
A = Auger BG = Background PID = Photoionization Detector 
W=Wash HSA = Hollow Stem Augers ppm = parts per million 
c=core ID = Inside Diameter SPT = Standard Penetration Test 
P = Piston (ASTM D-1586)(Blows/O5’) 

I WD = While Drilrinn 
I 

Depth 
W-J 

11 _ 

12 _ 

13 _ 

14 _ 

15 _ 

16 _ 

17 _ 

18 _ 

19 _ 

20 _ 

21 _ 

22 _ 

23 _a 

24 _ 

25 _ 

26 _ 

27 _ 

28 _ 

29 

- 

F$ 
and 
No. 
- 

1-A 

- - ,bS 
30 51s 

-i- Fz t - - - 

DRILLING CO.: HARDIN-HUBER. INC. 
DRILLER: ‘ roti 

Viiual Description0mment.s 
Well 

Installation 

I 

Elevation 

Detail w 

BAKER REP.: 72, &-C,;\ 
WELL/BORINGNO.:~6L&$!A SHEET 2 OF 3 



/ ,I TEST BORING AND WIZLL CONSTRUCTION RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0252 

SITE/AREA: 

,^ .sn. 

ID = Inside Diameter SPT = Standard Penetration Test 
(ASTM D-1586)(lBlows/OJ’) 

Visual Description/Comments 

DRILLING CO.: HARDIN-HUBER. INC. 
DRILLER: t2.c. @,rC1 A I 

BAKER REP.: btMliCLl 
WELL/BORING NO.: %&osA _ SHEET 3 OF 3 



TEST BORING RECORD,’ 
p-1 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CTONO.: 0252 
SITE/AREA: ur k dnuswi I t=a-tcwd 
COORDINATES: NORTH: ’ ) EAST: 
SURFACE ELEVATION: 7Q 

WEATHER 

PID = Photoionization Detector 
HSA = Hollow Stem Augers ppm = parts per million 
ID = Inside Diameter SPT = Standard Penetration Test 

Visual Description/Comments 

DRILLING CO.: HARDIN-HUBER INC. BAKER REP.: 3AWA”, 

DRILLER H e d2ma-l BORING NO.: i&@O,& . SHEET 1 OFA 



TEST BORING RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0252 
SITE/AREA: cc2&wtodd Lhd-mt 

0 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube w=wash 
R=AirRotary C=Core 
D = Denison P = Piston 

N = No Sample 

Depth 
(ft.) 

11 

12 _ 

13 

14 _ 

15 

16 _ 

17 

18 _ 

19 

20 _ 

21 

22 _ 

!3 

!4 _ 

!5 

!6 _ 

!7 

!8 _ 

!9 

50 -L 

samp. 
Tme 
and 
No. 

Lab 
samp. 
Desig. 

ACRONYMS 
BG = Background PID = Photoionization Detector 
HSA = Hollow Stem Augers ppm = parts per million 
ID = Inside Diameter SPT = Standard Penetration Test 

(ASTM D-1586)(BIows/O.S) 
WD = While Drilling 

I 

Visual Description/Comments 

-. 

Match to Sheet3 --L 

DRILLING CO.: HARDIN-HUBER, INC. 

DRILLER: 



.@+-. TEST BORING RECORD 

INSTALLATION: YAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0252 
SITE/AREA: 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W=Wash 
R=AirRotary C=Core 
D = Denison P=Piston 

N = No Sample 

Depth samp. 

l- @-) TYPe 
and 
No. . 

7- 

, I 

1 

Lab 
hItIp. 
Desig. 

ACRONYMS 
IG = Background PID = Photoionization Detector 
ISA = Hollow Stem Augers ppm = parts per mihion 
D = Inside Diameter SPT = Standard Penetration Test 

(AS-IMD-1586)(BIows/O.5') 
WD = While Drilling 

Visual Description/Comments Elevation 

:ontinued 
2 

om Sheet 
plQf& br‘wf ra &roJn, /o-SC, i-w+- t - 

DRILLING CO.: HARDIN-HUBER. INC. 

nu,r T CD. Au orv3k-3 

BAKER REP.: b4a,%& 

BORING NO.: 1;;3&.?? $6 SHEETLOF% 



TEST BORING RECORD 

INSTALLATION: NAUAL WEAPONS STATION YORKTOWN CT0 NO.: 0252 
SITE/AREA: (&ckcJloPplot hcufen; 

t 

, 

-A 
Depth samp. Samp. SPT Lab 
@J ‘Me Rec. SZilUp. Elevation 

and Desig. 
Visual Description/Comments 

No. f-LEO/o I I -w 

71 /Q% ; 
6,3/b. 3 

52 
z 

; ?a /2 

3 904 3 
“J/b3 

4- 

5, 

6, 

7, 

8, 

9, 

0, 

1, 

2, 

3i 

4- 

5- 

6- 

7, 

8, 

9, 

O- Match to Sheet _ ---t -- 

DRILLING CO.: HARDIN-HUBER. INC. BAKER REP.: ‘i>,AuA;\ 

nDrr T CD- A, ffiwrd BORING NO.: ~~~~6 SHEET YOFg - 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W=Wash 
R=AiiRotaxy C=Core 
D = Denison P = Piston 

N = No Sample 

ACRONYMS 
3G = Background PID = Photoionization Detector 
%A = Hollow Stem Augers ppm = parts per million 
D = Inside Diameter SPT = Standard Penetration Test 

(ASTM D-1586)(B10ws/0.5’) 
WD = While Drill& 



WELL/BORING.NO.: WQ,CC. * BGQQ~~ 
.,,.‘r*s,, 

TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN 
SITE/AREA: BackQr-cud 
COORDINATES: NORTH: s&,&$&j& EAST: =%s 7% 33 
ELEVATIONS: SURFACE: 7 4,@% 

CT0 PliO.: 0252 
TYPE OF WELL: ry PC. 3IZ ~am5-k~; 

.’ TOP OF PVC CASING: _ 81, ?& 

3c= .b qq” SPLIT 
SPOON 

AUGERS 
SURFACE M!I!t- 
CASING TOOL 

DATE 
PROGRESS 

(FT.1 

=I= 
L 

UEMARKS: g&LhaL s.Q.~O~Ccl +L# 4-i. 0 I. 
- 

SAMPLE TYPE Well Diam. Tee Top Bottom 
S = Split Spoon A = Auger Information Depth Depth 

T = Shelby Tube W=Wash 2 ‘) Ic @4 @J 
R=AirRotary C = Core 
D = Denison P = Piston Well Riser 2” Sch. 40 PVC, Threaded + 2.5 ’ 3 u&by 

I 

Well Screen 2” 
No. 10 Slot Sch. 40 

PVC, Threaded 3t.(s’<bqr) Q\tc~‘&q! 
I 

Depth 
(fi-) 

1 k 

2, 

3 3k.c 

4, 

5 5x 

6, 

7 7.i 

8- 

9 l t 

10 _ 

samp 
Type 
and 
No. 

s-1 

5-2 

S-2 

s-4 

2-5 

N = No Sample 

&amp. SPT 
ReC. 

h/O/o 

119 3 
53 4- 

9 
is% ‘0 

ps 
2x2 \ 3 

3s% :“o 
$LIz 
2.0 \2 

18 
?o% 22 --_ ..--- 
11s 2 
52 s 

75% :9 
p- 

6 
2to 
70% --! 

Lab 
samp. 
Desig. 

. . __ . . 

-- 

Visual Description/Comments 
Well 

Installation 
Detail 

Elevatior 
w 

dbQ+ 

__~.__- l___l_.l.__- -..- ^_._.^ -- _,,._....-..,- ..--- _- ---- -- -II 

DRILLING CO.: HARDIN-HUBER INC. 

DRILLER: mikQ co’=e+- 

BARER REP.: T&k\n Z\\M\McLTuwML 

WELL/BORING NO.: WC-CL * BGG lr30 Q SHEET 1 OF 3 



TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: r CT0 NO.: 0252 

SITE/AREA: ‘BQEkawx.L~& 

11 

1: 

1: 

11 

l! 

l( 

1’ 

1: 

1’ 

21 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 

S = Split Spoon 
T = Shelby Tube 
R=AirRotary 
D = Denison 

SAMPLE TYPE ACRONYMS 
A = Auger BG = Background PID = Photoionization Detector 
W=Wash HSA = Hollow Stem Augers ppm = parts per million 
C = Core ID = Inside Diameter SPT = Standard Penetration Test 
P = Piston I (ASTM D-1586)(l3lows10.5’) 

I WD = While Drilling 
I , 

Depth 
(ft.) 

S 
‘I 

rf 

F . 
a 

c 
. 

0 .- 

c 

g- 

< 

.Q 

< 

. 

< 

gc- 

< 

LO -- 

< 

70_ A.. 

‘.a- 

( 

- 

N=NoSr sle 
Lab 
amp. 1 lesig. 

-. 

-- 

.---. 

_I__ 

--- 

---.- 

36 

3G 
__-- 

3G 
_- 

8G 
--- 

BG 
_-.- 

EG 
-- 

t3G 
-- 

Es 
_-.- 

BG 
,-_. ..,. 

BC 

Visual Description/Comments 
Well 

IIlStdlatiOll 

Detail 

Elevation 
uo 



TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0252 

SITE/AREA: BQ.s.kO~Q~~ c?, 

SAMPLE TYPE ,’ ACRONYMS 
A = Auger BG = Background PID = Photoionization Detector 
W=Wash HSA = Hollow Stem Augers ppm = parts per million 

S = Split Spoon 
T = Shelby Tube 
R=AirRotary 
D = Denison 

C = Core 
P = Piston I 

ID = Inside Diameter SPT = Standard Penetration Test 
(ASTM D-1586)(I31ows/O.S) 

WD = While Drilling 
I I No 

31 1, 

32 

33 33, 

1 34 

35 5.d 

36 _ 

37 33.o 

38 _ 

a9 3% 

9-o - 

41 4f.a 

42 42.c 

43 _ 

44 _ 

1 Sample 
PT Lab 

si ImP. 
esig. 

- 

- 

ID 
9) 

‘UP 
L 

- 

G 

- 

6 

- 

Visual Description/Comments 
Well 

Installation 
I 

Elevation 

Detail @4 

DRILLING CO.: HARDIN-HUBER INC. 

- LA.\,n r -c-e-.-. k 



TEST BORING AND WELL CONSTRUCTION RiXORD 
I ..___ 

NSTALLATION: 
SITE/AREA: 
COORDINATES: 
ELEVATIONS: 

NAVAL WEAPONS STATION YORKTOWN 
B ac .kQ ccw.A% d, 

NORTK 335 bZ.b.0 a EAST: 2 s-LZSQ#a 
SURFACE: -7 R. 0 I 

CT0 NO.: 02x2 
TYPE OF WELL: ccs&atr 1 -KY p .= 

TOP OF PVC CASING: _ 6 i,b 

1G: *\3 
WATER 

Q&= REAM- 
PROGRESS WEATHER DEPTH 

2gpv-4. t3 
Gppv- 

sT:‘N AUGERS scyg$ ING 
DATE 

(FT.1 @w 
TOOL 

IZE @hihi.) L 3/j “so 4-114” m \a ” \&‘“Winc?, 7- 27-94 o -4\.o :%~tk,.?h’” 298s 0xw-t 
tENGTH 2.0’ 5.0’ 41.0’ - 8- I-94 4\‘o-co6.a gs-p 
YPE Std. HSA -5+-a-i 
fAMMER WT. 140# - 
ALL 30” - 

T = Shelby Tube 
R=AirRotary 
D = De&on P = Piston 

N = No Sample 

Visual Description/Comments 

DRILLING CO.: HARDIN-HUBER. INC. BAKERREP.: xiv ?. \\Mv%nar-vxA@h.m 

DRILLER: Mtk.t CO~‘F”O~\ WELL/BORING NO.: WaLc * 8&&.X& 12 SHEET l&F 4- 



TEST BORING AN-D WELL CONSTRUCTION IiECOti 

INSTALLATION NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0252 

SITE/AREA: Bdt.~rouv--% c4 

SAMPLETYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W=Wash 
R=AirRotary c=core 
D = Denison P = Piston 

Depth 
@> 

11 _ 

12 _ 

13 - 

I4 _ 

15 _ 

16 _ 

17 _ 

18 _ 

19 _ 

20 _ 

21 _ 

22 _ 

23 _ 

24 _ 

25 _ 

26 _ 

27 _ 

28 _ 

29 _ 

30 

- 
Fd 
and 
No. 
- 

N= - 
WP 
kc. 

w?4 
- 

D Sa - 
SPT 

- 

ACRONYMS 
BG = Background PID = Photoionization Detector 
HSA = Hollow Stem Augers ppm = parts per million 
ID = Inside Diameter SPT = Standard Penetration Test 

(ASTM D-1586)(Blows/O.5’) 
I WD = While Drillmg 

I 

Visual DescriptionlCommentS 

qntinued from Sheet 1 

DRILLING CO.: HARDIN-HUBER. INC. 
DRILLER: MikcL GT-‘TmiY 



TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0252 
SITE/AREA: BackQwua$ 

31 

32 

33 

34 

35 

- 36 

DRILLING CO.: HARDM-HUBER. INC. 
DRILLER: W\kcL cm~~ 



_-.. . 

I WELL/BORING NO.: tdetl *%GWobpt 1 

TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION NAVAL WEAPONS STATION YORKTOWN 
SITEJAREA: -BilC\LQMLLR. & 

CT0 NO.: 0252 
_ 

SAMPLE TYPE 
S = Split Spoon 
T = Shelby Tube 
R=AirRotary 
D = De&on 

W=W&h 
C=Core 
P = Piston 

BG = Background PID = Photoionization Detector 
HSA = Hollow Stem Augers ppm = parts per million 
ID = Inside Diameter SPT = Standard Penetration Test 

(ASTM D-1586)(Blows/O.5’) 

Depth 
@J 

51 5/d 

52 _ 

53 530 

54 _ 

55 5s 

56 _ 

57 57.1 

58 _ 

59 59*1 

60 _ 

61 64 

L2 _ 

63 63 

64 _ 

65 65 

$7 _ 

lc8 _ 

$9 _ 

70 

%XIlp. 
Type 
and 
No. 

S-26 

;-27 

de 
Lab 
SiUIlp. 
hsig. 

I WD = While Drilling, 

Well 
Visual Description/Comments Installation 

Elevation 

Detail m-J 

Match to Sheet 

DRJLLING CO.: HARDTN-HUBER. l-NC. 
DRILLER: MikC. Cc\TFOn 

BAKER REP.: sd.nut z vu\lv\e~w~~ 
WELL/BORING NO.: Kxuc. 2 BGGwob6h SHEET &OF 4 



TEST BORING RECORD piiGiii~[ 
d-““. 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN 
SITE/AREA: ~AcK6/Yob-w-- 

CT0 NO.: 0252 

COORDINATES: NORTH: , EAST: 
SURFACE ELEVATION: e 1 

RIG: M&?/LE s-57 
PW f*&=?wI PROGRESS 

SPLIT 
1 DATE 

(FT.) 
SPOON AUGERS 

SIZEQXAM.) f/3& 4-ll4”ID $9~9# 0,0-67,0 
LENGTH ‘2.0’ I 5.0’ 

WATER 
DEPTH 

(FT.1 

34/%0 (wj 

I I 

HAMMER WT. 140# - I 
FALL 30” -- 

REMARKS: 

SAMPLE TYPE ACRONYMS 
S = Split Spoon A = Auger BG = Background PID = Photoionization Detector 
T = Shelby Tube W=Wash HSA = Hollow Stem Augers 
R=AirRotary 

ppm = parts per million 
C = Core ID = Inside Diameter SPT = Standard Penetration Test 

D = Denison P = Piston (ASTM D-1586)(Blows/0.5’ 
N = No Sample WD = While Drilling 

samp. 
Type 
and 
No. 

3% Depth 
(fi-1 

Lab 
samp. 
Desig. 

BG/Samp. 

Visual Description/Comments Elevation 

- L mu.%. 
l- 

2- 

3- 

4- 

5- 

6- 

7- 

8- 

9- 

10 _ 

LZ rl% 
SW\’ 
co.: J-IARDIN-HuEl ER INC. BARER REP.: 

BORING NO.: SHEET 1 OF(5/ DRILLER: 



TEST BORING RECORD 
INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0252 
SITE/AREA: lsi&xfi-D 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W=Wash 
R=AirRotary C = Core 
D = Denison P = Piston 

N = No Sample 

ACRONYMS 
BG = Background PID = Photoionization Detector 
HSA = Hollow Stem Augers ppm = parts per million 
ID = Inside Diameter SPT = Standard Penetration Test 

(ASTM D-1586)(Blows/O.5’: 
WD = While Drilhng 

Lab 
SamP 
Desig 

Depth 
@fc.) 

samp. SP1 
Rec. 

PID 
@pm) 

BG/Samp, 

Visual Description/Comments Elevation 

Continued from Sheet 1 
1 11 : 

1 12 _ 

1 !3 _ 

1 14 - 

I 15 _ 

I .6 _ 

1 .7 _ 

I .8 _ 

1 9- 

2 10 _ 

2 :1 _ 

2 :2 _ 

2 :3 _ 

2 .4 _ 

2 5- 

21 5- 

2’ 7- 

21 Be 

2! 3- 

3f 3- 

- 

DRILLING CO.: I-L4RDIN-HUBER. INC. BARER REP.: H+77PV8& 

DRILLER: Jk CfMNM~ BORING NO.: B+=@7 SHEET 2 OF 2 



TEST BORING RECORD 

NAVAL WEAPONS STATION YORKTOWN 
gk?vm?&RWH~ d 

I SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W=Wash 
R=AirRotary c=core 
D = Denison P = Piston 

N = No Sample 

1 1 T I 
Depth 
@J 

31 _ 

33 - 

P- 

35 _ 

36 - 

37 - 

38- 

'39- 

qil _ 

41 _ 

42 _ 

<43 _ 

44 _ 

$5 

6 

7 

ii 

P 

99 

0 

BG/Samp. 

-. 

.- 

CT0 NO.: 0252 

ACRONYMS 
3G = Background PID = Photoionization Detector 
2SA = Hollow Stem Augers ppm = parts per million 
:D = Inside Diameter SPT = Standard Penetration Test 

(ASTM D-1586)(B10ws/0.5’ 
WD = While Drilling 

Visual Description/Comments 

Continued from Sheet L 

Elevation 

- SD 

DRILLING CO.: HARDIN-HUBER INC. 

DRILLER: M, c-8Nfi-q 

BARER REP.: p %@“@@= 

BORING NO.: J!g=k=&-a SHEET 5 OF I/ 



INSTALLATION: NAVAL 2 CT0 NO.: 0252 
SITE/AREA : J!i$4usP*F%oo/yP 

TEST BORING RECORD BORING NO.:&io 

SAMPLETYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W=Wash 
R=AirRotary C = Core 
D = De&on P = Piston 

N = No Sample 

Depth 
@> 

71 _ 

Y2- 

;3- 

F4 _ 

75 _ 

76 _ 

;7 _ 

is _ 

:9 _ 

O- 

l- 

2- 

b3 _ 

4 _ 

rs- 

16 _ 

17 _ 

A, 

BG = Background PID = Photoionization Detector 
USA = Hollow Stem Augers ppm = parts per million 
[D = Inside Diameter SPT = Standard Penetration Test 

(ASTM D-1586)(Blows/O.5’) 
WD = While Drilling 

Visual Description/Comments Elevation 

- -.. -- -- _ - Cl 

DRILLING CO.: HARDIN-HCJBER INC. 

DRILLER J=-#caEtiTe 

BARER REP.: M *-riPco~~ 

BORJNG NO.: Bc1- Q=7 SHEET i OF 2 



WELL/BORING NO.: ‘R& &t&r/ 

TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: 
s1TE/AREAz 
COORDINATES: 
ELEVATIONS: 

NAVAL WEAPONS STATION YORKTOWN 
~kc#rawe 
NORTH: 34kf7J0.3-5 , EAST: 2-r wz.yl( 
SURFACE: ffU,Sb 

CT0 NO.: 0252 
TYPEOFWELL: = 

TOP OF PVC CASING: _ 8 3.9 I 

WEATHER 
WATER 
DEPTH 

(FT.1 

PROGRESS 
(FT.1 

DATE 

SC/OL 

54 
Type Top Bottom 

Depth Depth 
W-1 @J 

Sch. 40 PVC, 2,s ’ 
Threaded AG5 

.3;4y 

No. 10 Slot Sch. 40 9 
PVC, Threaded %b 

1 I 

uzE(DIAha) 1 pQqBl4-1/4”ID 1 - 1 - 
LENGTH I 2.0’ I 5.0’ I - I - I 
rYPE 1 Std. HSA - - 
!lAMMERwT. 1 140s - 

- SAMPLETYPE 
s = split spoon A=Auger 
T = Shelby Tube W=Wash 
R=AirRotary C=COlZ 
D = Den&n P = Piston I WellRiser 2’ I 

N = No Sample 

PID 
mm) 

I 1 Well Screen 1 2” 

-is- 
samp. 
De&g. 1 Depth 

@J 
WI& 

Installation 
Detail 

Elevation 
(f-t-) and 

No. 

h’ Al 

Visual Description/Comments 

l- 

2- 

3- 

4- 

5- 

6- 

7- 

8- 

9- 

10 _ 
Match to Sheet 2 

Y/v 

DRILLING CO.: HARDIN-HUBER. INC. BAKER REP.: &t.FWSE 

DRILLER: Kx?&.ew* WELL/BORINGNO.: f!=?ej mf=f-? _ SHEET 1 OF3 



TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN 
SITE/AREA: ~/w+um%-hbD 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W=Wash 
R=AirRotary c=core 
D = Denison P = Piston 

,le 
TX 
;amp. 
big. 

.l _ 

.2 _ 

13 _ 

14 _ 

15 _ 

16 _ 

17 _ 

18 _ 

19 _ 

20 _; 

21 _ 

22 _ 

23 _. 

24 _ 

25 _ 

26 _ 

27 _ 

28 _ 

29 _ 

30 

and 
No. 

PID 
Ppml 

Glssm 
A 

CT0 No.: 0252 

ACRONYMS 
BG = Background PID = Photoionizxtion Detector 
HSA = Hollow Stem Augers ppm = parts per million 
ID = Inside Dieter SPT = Standard Penetration Test 

(ASTM D-1586)(B10ws/0.5’) 
WD = While Drillinn 

I I 

I Well 
IUStallation 

I 

Elevation 

Detail e-1 

DRILLING CO.: HARDM-HUBER. M%. 
DRILLER: k. CphLEfJ Dar 

BAKER REP.: l-iw-?w~~ 
WELL/BORING NO.: &&b bb?’ SHEET 2 OF 2 



Try 

TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0252 
SITE/AREA: gsf?J&K~eoY~~ 

R=AirRotary 
D = Denison 

HSL= I-Iollow Stem Augers ppm = parts per million 
ID = Inside Diameter SPT = Standard Penetration Test 

(ASTM D-1586)(-Blowdo.s) 

visual Descriptiodhnments 

DRILLING CO.: HARDM-HUB~ERINC. 
DRILLER: 44. CAtw, &sz 

BAKER REP.: Iu CT-ii f3e 
WELL/BORING NO.: %%~&aM07 _ SHEET s OF 3 



WELL/BOFUNGNO.: ~&j,#~ ~ j 

TEST BORING AND WELL CONSTRUCTION RECORD 

“-+rNSTALLATION: 
jITE/AR.EA: 
COORDINATES: 
ELEVATIONS: 

NAVAL WEAPON! STATION~YORKTOWN 
~~d’pc*lW~d AL7 h-n 

NORTH: 3&503.6! , ;T: ts-Z-i rieS,30 
SURFACE: 2% 3 4 

CT0 NO.: 0252 
TYPE OF WELL: +,Q~S 

TOP OF PVC CASING: _ f?‘3.bb 

PROGRESS 
WATER 

SPLIT 
SPOON 

AUGERS 
SURFACE mm$I- 

DATE 
(FT.1 

WEATHER DEPTH 
F-u 

CASING TOOL 

lIzE (DIAM.) 4-l/4” ID )o” I& l3” al,~ls~ s-L+? ft&&n*u &a* 
BNGTH 2.0’ 5.0' B/Zd$bc dL3 f3Pema+ $sE> 
YPE Std. HSA. 3k.l Dru er 
IAMMERWT. 1 140# - 
?ALL 1 30” - 

s = split spoon 
T = Shelby Tube W=Wash 
R=AiiRotary 
D = Den&on 

N = No Sample . 

Visual Description/Comments 

DRILLING CO.: HARDM-HUB& INC. BAKER REP.: 

DRILLER: L oic/3-dp WELL/BORING NO.: 266kk%@f SHEET 1 OF A 



WEWBORINGNO.: B&Q& 5)A I 

TEST BORING AND WELL CONSTRUCTXON RECOBD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0252 

SITE/AREA: fAkdk&vrQdnd 

S = Split Spoon 
T = Shelby Tube 
R-AirRotary 
D = De&on 

SAMPLE TYPE ACRONYMS 
A = Auger BG = Background PID = Photoionization Detector 
W=Wash HSA = Hollow Stem Augers ppm = parts per million 
c=core ID = Inside Diameter SPT = Standard Penetration Test 
P = Piston (ASTM D- 1586)(l3low/O.S) - ____ 

de 
Lab 

I WD = While Drilling. 
I I 

Depth 
0-u 

11 _ 

12 _ 

13 _ 

14 _ 

15 _ 

16 _ 

17 _ 

1s _ 

19 I 

20 _ 

21 _ 

22 _’ 

23 _a 

24 _ 

25 _ 

26 _ 

27 _ 

28 _ 

29 _ 

30 

D Sa - 
iPT 

- 

- 

hllp. 
ksig. vi De+xiption/Conmlents 

Well 
Installation 

I 

Elevation 

Detail @I 

DRILLING CO.: HARDIN-HUBER. INC. 
DRILLER: il4 fi5mrw-- SHEET 2 OF -y- 



,.-““-. 

TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: PAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0252 

SITE/AREAZ 

r 
SAMPLE TYPE ACRONYMS 

S = Split Spoon A=Auger BG = Background PID = Photoioqization Detector 
W=Wash HSA = Hollow Stem Auges ppm = parts per million 
C=cOre ID = Inside Diameter SPT = Standard Penetration Test 

T = Shelby Tube 
R=AirR&ary 
D = Denison P=Piin 

, 

, 

(ASTM D-1586)@lowdO.5’) 
WD = While DrilIifz 

I 
I 

Depth 
m-1 

‘1 _ 

2- 

33 - 

14 - 

55- 

36 _ 

37 _ 

;8 - 

39 _ 

+o - 

?I _ 

b - 

Y3 - 

w- 

+5 - 

46 _ 

47 _ 

48 _ 

f/g - 

6% 

0 si 
ZE 

- 

de 
Lab Well 

Ins&k&on 
Detail 

Elevation 
m-1 

- 

Match to Sheet 

DRILLING CO.: HARDIN-HUBER. I-NC. BAKER REP.: D,&?L,, 
DRILLER: /4. cmo:-# WELLJBORING NO.: %%dd?A SHEET ;s OF y- 



INSTALLATION: PAYAL WEAPONS STATION YORKTOWN CT0 NO.: 0252 

SITE/AREA: Ijkwot,n/I bCr*..&avL~ 

SAMPLETYPE ACRONYMS 

S = Split Spoon A=Auger BG = Background PID = Photoionization Detector 

T = Shelby Tube W=Wash HSA = Hollow Stem Augers ppm = parts per million 
R=AirRotary C=COrl? ID = Inside Diameter SPT = Standard Penetration Test 

D = Denison P = Piston (ASTM D-l 586)(Blows/O.5’) 
WD = While DrillmE 

5 I I 

Vkual Ikcription/Conmds 
1 

Depth 
@I I Well 

Installation 
I 

Elevation 

Detail m-1 

s1 - 

52 

s3 - 

34 

55 - 

r6 

TI 

a__ 

-9 

o- 

1 
, ‘. 

m- 

c3 

id- 

ts ---- 

ti- 

G7 

68 - 

69 

0 

DRILLING CO.: PARDIN-HIJBER. lI’JC. BAKER REP.: 
DRILLER: e &f&BcE WELL/BORING NO.: 



,.dw-.‘ TESTBORINGRECOIXD /BORING] 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0252 
SITE/AREA: -acLcLkQruLv\d 
COORDINATES: NORTH? , EAST: 
SURFACE ELEVATION: 90 

WEATHER 

T = Shelby Tube 
R=AirRotary ID = Inside Diameter 

ionization Detector 

SPT = Standard Penetration Test 

Visual Description/Comments 

DRILLING CO.: HARDIN-HUBER INC. 

DRILLER: MikcL Qx-Qn 
BAKER REP.: Jan 2 ~uf=LiMarLMOM 

BORING NO.: ~Gs%~8 SHEET 1 OF 3 



TEST BORING RECORD BoRING N”-:BGSBa8 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0252 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube W=Wash 
R=AirRotary C = Core 
D = Denison P = Piston 

N = No Sample 

Depth 
m 

11 II.< 

12 _ 

13 141 

14 _ 

15 15 

16 _ 

17 178 

18 _ 

19 r% 

20 _ 

21 241 

22 _ 

23 2j: 

24 _ 

25 2.5 

26 _ 

27 27.1 

28 _ 

29 261 

30 _ 

samp. 
Twe 
and 
No. 

5-5 

S-6 

S-7 

S-8 

S-9 

y+ 

s-i ( 

5-Q 

S-r3 

s-14 

S-IS 

Lab 
samp. 
Desig. 

-- 

- -  

I3 
I_ - -  

- 

BGlSamp. 

--- 

136 

BG 

BG 

BG 

BG 

BG 
--. 

BG 
____-___-- 

Be; 

EG 

I 
T 
I 1 

ACRONYMS 
3G = Background PID = Photoionization Detector 
ISA = Hollow Stem Augers ppm = parts per million 
D = Inside Diameter SPT = Standard Penetration Test 

(ASTM D-1586)(Blows/0.5’) 
WD = While Drillmn 

VisuaI Description/Comments 

Continued from Sheet 1 
dQU0 

73- 

DRILLING CO.: HARDIN-HUBER. INC. 

DRILLER: pl;\uL ccwcan 

BARER REP.: IJGA, 2’ ~vmh-x~mvLcLiA 

BORING NO.: %GS%o 8 SHEET 2 OF 3 



TEST BORING RECORD , ,6r. .y 
INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0252 - 

, ;-.j.,_ 

. 

.- 

“-, 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T = Shelby Tube w=wash 
R=AirRotary C-Core 
D = De&on P = Piston 

N = No Sample 

E 
E ! I 

Depth 
m 

5 1 3f.l 

52 _ 

33 33. 

34 _ 

35 3s 

36 _ 

37 3-l 

38 _ 

39 -2 

90, 

41.-4r 

42 - 

$3 4G3 

w- 

+5 -45 

!h- 

+7 22 

&8- 

a9 25 

so _ 

samp. 
Tme 
and 
No. 

S-15 

samp. 
Rec. 

ft./% 

SPT 

2 -F-- 
: co 
2 

9 --. 
4 

& 
/O 

2 
2 
3 
5 ..-- 
2 

.F 

3 

Z' 
/o 

s8 

'"; -.-- 

',t: 
1 I 

15 
4 
7 

2 

Lab 
lamp. 1 )esig. 

--- 

18 

-_ 

--- 

3GJSamp. 

DRILLING CO.: HARDIN-HUB=. INC. 

DRILLER: M;kc CaC.rQ~~ 

BAKERREP.: T=km 2 , -WV-. c!! b4cs.x~ 

BORING NO.: BGS008 SHEET 2 OF 3 



r 

WELL/BORING NO.: tr3cLc(, “BGW908 

TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: 
SITE/AREA: 
COORDINATES: 
ELEVATIONS: 

NAVAL WEAPONS STATION YORKTOWN 
kscca A 

N~l&337+,&EAST: ~547~‘;!? f 
0.14 

CT0 NO.: 0252 
TYPE OF WELL: -% 0% ‘3[r cc,m~+~. 

’ TOP OF PVC CASING: 4z.q 

SPLIT 
,G= -2 (+‘w SpOON AuGERs 

SURFACE mmy- 
CASING TOOL 

S = Split Spoon A = Auger 
T = Shelby Tube w=wash 
R=AiiRotary C = Core 
D = Denison P = Piston 

N = No Sample 

Depth 
(fi-1 

1 110 

2- 

3 3.0 

4- 

5 s.c 

6, 

7 71C 

8- 

9 Rc 

10 _ 

samp. samp. 
Type Rec. 
and 
NO. ft.P/o 

- - 

SPT 

5 
\O 
\3 
\b 

-s- 

b 

Lab 
hllp. 
Desig. 

- - . - . -  

- -  - - - I  

- - - -_  

iw 
iv@ 
1usunp. 

- 

( 

I 

-- 

DATE 
PROGRESS 

W-1 
WEATHER. 

WATER 
DEPTH 

(FT.1 

DRILLING CO.: HARDIN-HUBER. INC. 

DRILLER: kl:kQ- cherou\ 

BAKER REP.: ziGAwn 7-~~\hhcLww..cL~ 

WELL/BORING NO.: W%kc %+ %cWO8 SHEET 1 OF2. 



WELL/BORING NO.: WQA!! +F BGGtib~ 

- 
:. . . 

-TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0252 
SITE/AREA: Ba_ckawkna 

ACRONYMS 
BG = Background PID = Photoionization Detector 
HSA = Hollow Stem Augers ppm = parts per million 
ID = Inside Diameter SPT = Standard Penetration Test 

(ASTM D-1586)(Blows/O.5’) 
WD = While Drilling 

I I 

SAMPLE TYPE 
S = Split Spoon 
T = Shelby Tube 
R=AirRotary 
D = Denison 

A = Auger 
W=Wash 
C = Core 
P = Piston 

N= SiUIlp. 
Rec. 1 A./% 

3 Sa 
7 PT 

=i- 
2 

de 
Lab 
lkIRlp. 
)esig. 

‘ID 
lpm) 

BC 

1 

E 

e 

F 

I 

-T 

f 

-- 

I 

UnP. 
he 
md 
\TO. 

Depth 
@-1 

Well 
Installation 

Detail 
Visual DescriptionlComments . 

11 

12 

13 

14 

14 . 

1e 

li 

II 

I( a 

2( 

21 

2: 

2: 

2d 

2: 

21 

2 

2: 

2' 

31 

3G 

3G 

,- 

3G 
-. 
-- 

2 
3 
ZL Es?- * -. 

Match to Sheet 3 _ 

DRILLING CO.: HARDIN-HUBER. INC. BARER REP.: XL, 2‘ ~\IMvvmcLT-~an 

BORING NO.: Wo@ 8GCti 0% SHEET 2 OF 2 



WELL/BORING NO.: \r3 e(c, 

TEST BORING AND WELL CONSTRUCTION R&ORB 
_ ̂- \ 

?STALLATIOW 
XlWAR.EAZ 
COORDINATES: 
ELEVATIONS: 

NAVAL WEAPONS STATION YORKTOWN 
cBackQ~~~& 

NORTH: 337933,‘fZ,EAST: tsY3S@&5 
SURFACE: 0S, 3% 

CT0 NO.: 0252 
TYPE OF WELL: T,,pct = ckw~ c4‘7 

TOPOFPVCCASING: -92 * 23 

T = Shelby Tube 
R=AiiRotary 
D = De&on P = Piston 

N = No Sample 

Vii Description/Comments 

DRILLING CO.: HARDIN-HXJBER. INC. 

DRILLER: Pit kc ccsrva m 



TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN 
SITE/AREA: 33acLQva~~cl 

CT0 NO.: 0252 

SAMPLETYPE ACRONYMS 
A=Awer BG = Background PID = Photoionization Detector I S = Split Spoon 

T = Shelby Tube 
R=AirRotaxy 
D = Denison 

W=Wkh 
c=core 
P = Piston 

J&L 
Lab 

I 

HSA = Hollow Stem Augers ppm = parts per million 
ID = Inside Diameter SPT = Standard Penetration Test 

(ASTM D-1586)@lows/O.5’) 

Depth 
m 

11 _ 

12 _ 

13 _ 

14 _ 

15 _ 

16 _ 

17 _ 

18 _ 

19 _ 

20 _ 

21 _ 

22 _ 

23 _ 

24 _ 

25 _ 

26 _ 

27 _ 

28 _ 

29 29 

30 

bP 
rype 
and 
No. 

visual Description/Comments 
Well 

Installation 
Detail 

Elevation 
(fv 

DRILLING CO.: HARDIN-HUBER. INC. 
DRILLER: kyt+x!” CQTFrnXI1 

BAKER REP.: 
WELL/BORING NO.: CMQCC RCGtio8R SHEET 2 OF _ft: 



--- .._. 

WELL/BORJNGNO.: meat * B6@,doC5R 

-_ .-A*- 

‘TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: NAVAL WEAPONS STATION YORKTOWN CT0 NO.: 0252 
SITEfAREk Bac\c4t--O~~d 

SAMPLE TYPE ACRONYMS 
A=Auger BG = Background PID = Photoionization Detector 
w=wash HSA = Hollow Stem Augers ppm = parts per million 

S = Split Spoon 
T = Shelby Tube 
R=AiiRotary 
D = De&on 

c=core 
P = Piston I 

- ID = Inside Dieter SPT = Standard Penetration Test 
(ASTM D-l 586)@lows/OJ’) 

I 

\ 
Depth 
@J 

31 3r.c 

32 _ 

33 33.c 

34 _ 

35 351 

F--~ 36 - 

s-.a 

5-2 

92: 

j-2 

bP 
bw 
and 
No. 

;-Is 

;-I6 

5-I’ 

N=NoS; 
samp. SPT 
Rec. 

3le 
Lab 
kllllp. 
ksig. 

-.- 

-- 

-- 

-- 

( 

B 

.-- 

-- 

I WD = While Drilling 
I 

, 

Visual Description/Comments 
Well 

IIBtdhtiOll 
Detail 

Elevation 
w 

DRILLING CO.: HARDIN-HUBER. INC. BAKER REP.: TQLY\ Z-vMovwl~ 
DRILLER: p”2;bL Cswc&Y WELL/BORING NO.:b\a\L * BGGWO$ fl SHEET 3 OF ?k 



TEST BORING AND WELL CONSTRUCTION RECORD 

INSTALLATION: NAzAL$EyNS STATION YORKTOWN CT0 NO.: 0252 
SITE/~ o- 9 CUM& a 

SAMPLETYPE ACRONYMS 
A = Awer BG = Background PID = Photoionization Detector s = split spoon 

T = Shelby Tube 
R=AirRotary 
D = De&on 

W=W&h 
c=core 
P = Piston 

I 

HSA = Hollow Stem Augers ppm = parts per million 
ID = Inside Diam&er SPT = Standard Penetration Test 

I (ASTM D-l 586MBlows/O.5’~ I 
I WD=WhileDrillm~~‘ . 

I 1 
Depth 
@I 

;1 5/.( 

‘2 _ 

;3 _ 

:4 _ 

:5 _ 

6- 

7- 

8- 

9, 

O- 

I, 

2- 

3- 

4- 

5- 

6- 

7- 

8- 

9- 

0 

- 
lkq 
ryIx 
and 
No. 
- 

i-2: 
- 

- 

lo ss 
iiF 

pb 

k 
Lab 

-- 

Visual Description/Comments 
Well 

IIlStalhitiOll 
Detail 

Elevation 
uv 

DRILLING CO.: HARDM-HUBER. INC. BAKER REP.: TQ4L Zlvk4vMQ.~lN 
DRILLER: M ‘)LcL CcmCmn \ WELL/BORING NO.: w o LC* BGc,lhIO&ti SHEET 4 OF 4 



APPENDIX C 
WELL DEVELOPMENT FOIiMS 



GEOLOGIST/ENGINEER: T. C. 8cXkw\an 

TIME START 

0835 

TIME FINISH 

\2\0 

INITIAL WATER LEVEL (Fr) 

%4-o 

TOTAL WELL DEPTH (TO) 

5stq 

WELL DIAMETER (INCHES) 

2tQ“ 

CALCULATED WELL VOLUME 

BOREHOLE DIAMETER (INCHES) 

0.0” 

BOREHOLEVOLUME 

1 uob--0 = &q-gc4 

AMOUNT OF WATER ADDED 
DURING DRILLING 

hkncl. 

DEVELOPMENT METHOD 

t\ad &i~\~‘fig 

PUMP TYPE 

-td\n- 

TOTALTIME (A) 

3 L\ss. 
\ 

35 \M\Y\. 

AVERAGE FLOW(GPM)(B) 

net catcuc\ckd 

TOTAL ESTIMATED 
WITHDRAWAL AXB = 

I HNUlOVA READING 

DEVELOPMENT DATA 

CUMULATNE SPEC. 

TIME I VOLUME 
TEMP 

COND. 
TEMP 

COLOR AND TURBIDITY 
(gallons) pH 0 (pmhoskm) (- 

1 WU 
I 

,r)- - ctq\nt bOCSWM ( _-- - 

OBSERVATIONS/NOTES sat&Cd cs &zsk. %,s Y-SQL\\ 



GEOLOGIST/ENGINEER: 

I-IME START 

iIME FlNlSH 

1440 
NlTlALWATER LEVEL (m 

zc, 3 

rOTAL WELL DEPTH (TD) 

67to 

WELL DIAMETER (INCHES) 

2.0“ 

CALCULATED WELL VOLUME 

BOREHOLE DIAMETER (INCHES) 

8.0” 

BOREHOLE VOLUME 

AMOUNT OF WATER ADDED 
DURING DRILLING 

DEVELOPMENT METHOD 

+N+nq \ suePI’I’L”3~ 

TOTALTIME (A) 

AVERAGE FLOW (GPM)(B) 

f-m-t ca\e*ia-t_o& 

TOTAL ESTIMATED 
WITHDRAWAL AxB = 

HNUlOVA READING 

CUMUIATIVE 
TIME VOLUME -I- (gallons) 

DEVELOPMENT DATA 

COLORANDTURBiDiTY 



TIME START 1 q 1 a- $ -s--+j 

b4dJ-m d-f-4-f-y -tp 

B4S t- 24- qq 

TIME FINISH 

iaos cis-a+4Jj 
INlTlAL WATER LEVEL (FT) 

TOTAL WELL DEPTH flD) 

WELL DIAMETER (INCHES) 

2 fJ 

CALCULATED WELL VOLUME 

Lj+9 c. 

BOREHOLE DlAkER (INCHES) 

BOREHOLE VOLUME 

2.2~4q s=-’ 

AMouNT 0F MATER ADDED 
DURING DRILLING 

0 

DEVELOPMENT METHOD 

PUMP TYPE 

AVERAGE FLOW (GPM)(B) 
- 

TOTAL ESTIMATED 
WITHDRAWAL AxB = 

PROJECT: 

GEOLOGIST/ENGINEER: 8. &qmwm&, m . ’ rt /L kL-+ 
n / u 

DEVELbPMENT DATA 

pH 

O,BSERVATlQNS/NOTES _ d 

COLOR ANDTURBlDrrY 



FIELD WELL DEVELOPM.ENT RECORD 

rlME START 

!:&+Q 

IIME FINISH 

Zsa4 

INlTlAL WATER LEVEL (FI) 

28.0 
TOTAL WELL DEPTH (TO) 

7%3 

WELL DIAMETER (INCHES) 

210” 

CALCULATED WELL VOLUME 

- 

BOREHOLE DIAMETER (INCHES) 

8.0” 

BOREHOLE VOLUME 

I uobAAcL= 23 qcL\ 

AMOUNT OF WATER ADDED 
DURING DRILLING 

1 so gaiLam s 

DEVELOPMENT METHOD 
ptALhh +X” / su+ng 

i$z%o 2jsd;or~~ 

TOTALTIME (A) 

I hr. 34 hiin. 

AVERAGE FLOW (CPM)(B) 

-zbt tatcdo-td 

TOTAL ESTIMATED 
WITHDRAWAL AxB =- 

2.28 cpcw!~ 
HNUlOVA READING 

GEOLOGIST/ENGINEER: b .I b’b.v+ kc\ 

CUMULATIVE 
COLOR ANDTURBIDITY 

I I I I I I I 



TIME START 

490 5 

TIME FINISH 

/052 
INlTlAL WATER LEVEL0 

23*9Q- 

TOTAL WELL DEF’TH (TO) 

21tb-l 
WELL DIAMETER (INCHES) 

ZLQ ‘I 

CALCULATED WELLVOLUME 

- 

BOREHOLE DIAMETER (INCHES) 

8.0” 
BOREHOLE VOLUME 

I tia\uw\cL= 4 cl& 

AMOUNT OF WATER ADDED 
DURING DRILLING 

Ah 0, 

DEVELOPMENT METHOD 

t&A& --%3:my 

PUMP TYPE 

-tin- 

TOTALTlME(A) 

I l--o- 4-2vi\\h 
AVERAGE FLOW (CPM)(B) 

MA ca\cLc\&& 

TOTAL ESTIMATED 
WITHDRAWAL AxB= 

-2c3 qaAums 

FIELD WELL DEVELOPMENT RECORD 
PROJECT: (b-+ti ?,Tnj ?‘=&&iwn 

CT0 NO.: ozs2 WELL NO.: a’& Gti 0 s 

DATE: R-24-?I- 

GEOLOGIST/ENGINEER: 

DEVELOPMENT DATA 

SPEC 
COND. 

TEMP 

(“c) 
I 

COLORANDTURBlDllY M\I 

(lunhoshn). 

I HNU/OVA READING 



GEOLOGIST/ENGINEER: ry/Ie e. ri)a,idszsn 

TIME START 

Qw-0 

TIME FINISH 

IiclO 

INlTlAL WATER LEVEL (FiJ 

22\,4--\ 

TOTAL WELL DEPTH (TO) 

4-l. r2 

WELL DIAMETER (INCHES) 

2.0” 

CALCULATED WELL VOLUME 

- 

BOREHOLE DlAMETER (INCHES) 

8,o” 

BOREHOLE VOLUME 

I Va\uvwQ = 10 90-t 

AMOUNT OF WATER ADDED 
DURING DRILLING 

h)oncL 

DEVELOPMENT METHOD 

lGbn$ i&&y 

PUMPTYPE 

--me- 

TOTALTIME (A) 

2 h-s. 20 vv\:\h 
AVERAGE FLOW (CPM)(B) 

not caked cd 
TOTAL ESTIMATED 
WITHDRAWAL AxB = 

50 qal l-s 

HNUlOVA READING 

DEVELOPMENT DATA 

TIME 
CUMUIATIVE 

VOLUME 
(gallons) 

PH COLOR AND TURBlDlTY M\1 



FIELD WELL’DEV L PMENT RECORD 
- _------- ../S/H JP - ww 

DATE: Jx22-+ 
n R 

GEOLOGIST/ENGINEER: 

COLOR AND TURB1Dll-Y 

BOREHOLE VOLUME 

AMOUNT OF WATER ADDED 
DURING DRILLING 

- 
OBSERVATIONS/NOTES 

WITHDRAWAL AxB= 5. 



TIMESTART 

194-b (8-3-9&g.) 

TIME FINISH 

co40 Yw-94) 

INITIAL WATER LEVEL (Fi-) 

30&4- 

TOTAL-WELL DEPTH (TO) 

65.0 

WELL DIAMETER (INCHES) 

2,cl” 

CALCULATED WELL VOLUME 

- 

BOREHOLE DIAMETER (INCHES) 

8.0” 

BOREHOLE VOLUME 

I UduiMQ, = 20 c+( 

AMOUNT OF WATER ADDED 
DURING DRILLING 

t 00 ga\mAs 

DEVELOPMENT METHOD 

p--P 

PUMPTYPE 

Rdi- FloZ 

TOTALTIME (A) 

I RI-. 46 VA- 

AVERAGE FLOW (CPM)(B) 

na‘k C-&~csA.t.cL.+-CL, $ 

TOTAL EST1 MATED 
WlTHDRAWALAxB= 

52 gathm S 

HNUlOVA READING 

DEVELOPMENT DATA 1 t 

CUMULATIVE 
COLOR AND TURBIDcry 



FIELD WELL DEVELOPMENT RECORD . 
PROJECT: (.t3QtiSTG !’ %h.ta~~ 

CT0 NO.: 02s2 WELL NO.: -&c--+ti 07 

DATE: 8-~9-94 

GEOLOGIST/ENGINEER: M c. Dau;dsc,ln . 

TIME START 

1450 

TIME FINISH 

n\iQ 

INlTlAL WATER LEVEL (Fl=) 

33.2 

TOTAL WELL DEPTH (TD) 

42*7 

WELL DIAMETER (INCHES) 

2.0” 

CALCULATED WELL VOLUME 

- 

BOREHOLE DlAMFl’ER (INCHES) 

8.0” 

BOREHOLE VOLUME 

1 YQ\UhAcL = 8.6 qcd* 

AMOUNT OF WATER ADDED 
DURING DRILLING 

40 gaN2m~ 

DEVELOPMENT METHOD 

t4sh h k..Gq 

PUMP TYPE 

-N/q- 

TOTALTIME (A) 

2 hrs 2GJw;n 
AVERAGE FLOW (CPM)(B) 

TOTAL ESTIMATED 
WITHDRAWAL AxB = 

8& yL~~ovlS 

HNUlOVA READING 

DEVELOPMENT DATA 

PH 
TEMP 

@J 

SPEC. 
COND. 

$mhos/an) 

TEMP 

WI 
COLOR ANDTURBIDITY MxJ 



FIELD WELL DEVELOPMENT RECORD 

TIME !START 

TIME FINISH 

\80b 
INlTlAL WATER LEVEL (Flj 

35.0 

TOTAL WELL DEPTH (TO) 

42.7 

WELL DIAMETER (INCHES) 

2.0 ‘* 

CALCULATED WELLVOLUME 

- 

BOREHOLE OlAMEl-ER (INCHES) 

8.Q” 

BOREHOLE VOLUME 

I LJo\wMcL”= \s?@ 

AMOUNT OF WATER ADDED 
DURING DRILLING 

40 

DEVELOPMENT METHOD 

l-kwvA. LLx,q 

PUMP TYPE 

--h/d - 

TOTALTIME (A) 

6 hrs 36 k-n;- 

AVERAGE FLOW (CPM)(B) 

bQ,-t ca~c~t~~c.d 

TOTAL ESTIMATED 
WlTHORAWALAxB= 

HNU/OVA READING 

GEOLOGIST/ENGINEER: B.T. PlaAi\n 

COLOR ANDTURBIDITY 

I I I I I 



FIELD WELL DEVELOPMENT RECORD 

DATE: F+z\-9+ 

GEOLOGIST/ENGINEER: \. t . b.x\t~a~ 

I-lME START 

is\5 

TIME FINISH 

WD 

INlTlAL WATER LEVEL(R) 

\t .0-L 

TOTAL WELL DEPTH (TO) 

25\0 

WELL DIAMETER (INCHES) 

2.0 ” 

CALCULATED WELL VOLUME 

- 

BOREHOLE DIAMETER (INCHES) 

8.0” 

BOREHOLE VOLUME 

\ \IQ~~uAQ, = \oqa\ 

AMOUNT OF WATER ADDED 
DURING DRILLING 

amQ, 

DEVELOPMENT METHOD 

kk-hfkh g&c\;,y 

PUMP TYPE 

--MA- 

l-OTAL TIME (A) 

3 d\rs. 3s \M;vx. 
AVERAGE FLOW (CPM)(B) 

not ca\c4&ct& 
TOTAL ESTIMATED 
WITHDRAWAL AxB = 

Go qaw3vls 
HNUlOVA READING 

DEVELOPMENT DATA 

CUMULATIVE 
COLOR ANDTURBIDITY 



TlME START 

i 34-S 
TlME FINISH 

0834jt(8-22-94) 

INlTlAL WATER LEVEL (l7) 

6.94 
TOTAL-WELL DEPTH (TD) 

5 LO 

WELL OIAMETER (INCHES) 

2,o ” 

CALCUIATEDWELLVOLUME 

BOREHOLE DIAMETER (INCHES) 

8\0” 
BOREHOLE VOLUME 

I \lotu\N\a,= 2s ga\ 

AMOUNT OF WATER ADDED 
DURING ORILUNG 

TIME 
CUMUIATNE 

VOLUME 
(gallons) 

TOTAL TIME (A) 

AVERAGE FLOW &PM)(B) 

not tahAsa4cd 

TOTAL ESTIMATED 
WITHDRAWAL AxB = 

164 ~~‘.kmS 

HNUlOVA READING 

DEVELOPMENT DATA 



APPENDIX D 
MTY DATA HYDRAULIC CONDUCT1 



Appendix D Table of Contents 

D.l Shallow (Type II) Monitoring Wells 
D.2 Deep (Type III) Monitoring Wells 



APPENDIX D.l 
SHALLOW (TYPE II) MONITORING WELLS 



Baker Environmental, Inc. Client: LANTDIV 

Project No , : CTO-252 Location: WPNSTA-Background Locations 

BGGWOl Rising Head Test 
DATA SET: 
b:gwOlr.dt 

10, 02/20/95 

AQUIFER TYPE: 
Unconfined 

SOLUTION METHOD: 

1. 
Bouwer-Rice 

A TEST DATE: 

c October 9, 1994 
V 

2 
ESTIMATED PARAMETERS: 

i 0.1 

K 

/, , ( , , , , ,;; 

= 0.0002494 ft/min 
y0 = 0.4481 ft 

: 
0 

TEST DATA: 
cd 

O0 HO = 2.02 ft 
"n 0 

w 
PC = 0.083 ft 

'f-l rw=0.334ft 

!=l 000 000 L = 15. ft 

0.01 b = 9.2 ft 

0 H = 9.2 ft 

0.001 
0. 2.8 5.6 8.4 11.2 14. 

Time (min) 



=============================== 
TEST DESCRIPTION 

Data set ........... b:gwOlr.dt 
Data set title ..... BGGWOl Rising Head Test 
Company ............ Baker Environmental, Inc. 
Project ............ CTO-252 
Client ............. LANTDIV 
Location ........... WPNSTA-Background Locations 
Test date .......... October 9, 1994 

Knowns and Constants: 
No. of data points .................. 
Radius of well casing ............... 
Radius of well ...................... 
Aquifer saturated thickness ......... 
Well screen length .................. 
Static height of water in well ...... 
Log(Re/Rw) .......................... 
A, B, C ............................. 

63 
0.083 
0.334 
9.2 
15 
9.2 
2.587 

0.000, 0.000, 2.464 

.~=-------------------------------------------------=----=====-------------=----- 
ANALYTICAL METHOD 

Bouwer-Rice (Unconfined Aquifer Slug Test) 

================================================================================ 
RESULTS FROM STATISTICAL CURVE MATCHING 

STATISTICAL MATCH PARAMETER ESTIMATES 

Estimate std. Error 
K = 2.49403-004 +/- 5.13723-006 
yo = 4.48083-001 +/- 4.45213-003 

ANALYSIS OF MODEL RESIDUALS 

residual = calculated - observed 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals............... 21 
Number of estimated parameters.... 2 
Degrees of freedom................ 19 
Residual mean..................... 4.7133-005 
Residual standard deviation....... 0.005333 
Residual variance................. 2.8443-005 

Model Residuals: 

Time 
---- ___------ - 

0.4166 
0.5 

0.5833 
0.6666 

0.75 
0.8333 
0.9166 

1 
1.0833 

,- 
Observed Calculated 
-_--------- - ------------ - 

0.384 0.37617 
0.365 0.36323 
0.353 0.35074 

0.34 0.33869 
0.321 0.32703 
0.315 0.31579 
0.296 0.30494 

0.29 0.29444 
0.283 0.28432 

Residual Weight 
------------ ------------- 

0.0078289 1 
0.0017739 1 
0.0022587 1 
0.0013144 1 

-0.0060306 1 
-0.00078989 1 

-0.0089356 1 
-0.004442 1 

-0.0013214 1 



1.1666 
1.25 

1.3333 
,, .,:e / 1.4166 

1.5 
1.5833 
1.6666 

1.75 
1.8333 
1.9166 

2 
2.5 

0.271 0.27455 -0.0035487 1 
0.271 0.2651 0.0058992 1 
0.252 0.25599 -0.0039888 1 
0.246 0.24719 -0.0011899 1 
0.246 0.23868 0.0073165 1 
0.233 0.23048 0.0025205 1 
0.214 0.22256 -0.0085574 1 

0.22 0.2149 0.0051013 1 
0.202 0.20751 -0.0055122 1 
0.202 0.20038 0.0016204 1 
0.202 0.19348 0.008516 1 
0.158 0.15684 0.0011561 1 

===================================================================~============ 
RESULTS FROM VISUAL CURVE MATCHING 

VISUAL MATCH PARAMETER ESTIMATES 

Estimate 
K = 2.49403-004 
yo = 4.48083-001 



Baker Environmental, Inc. Client: LANTDIV 

Project No , : CTO-252 Location: WPNSTA-Background Locations 

BGGW04 Falling Head Test 

DATA SET: 
b:gw04f.dt 

10. 02/20/95 

AQUIFER TYPE: 
Unconfined 

SOLUTION METHOD: 

1. 
Bouwer-Rice 

n TEST DATE: 

c October 10, 1994 
V 

2 
ESTIMATED PARAMETERS: 

a K = 7.5125E-05 ft/min 

E 0.1 yo = 1.222 ft 

: TEST DATA: 
td 

"a 
HO = 1.16 ft 

ul 
rc = 0.083 ft 

.!-I rw = 0.334 ft 

17 L = 10. ft 

0.01 b = 22. ft 
H = 22. ft 

0.001 
0. 13.6 27.2 40.8 54.4 68. 

Time (min) 



TEST DESCRIPTION 

Data set ........... b:gwOl-lf.dt 
Data set title ..... BGGW04 Falling Head Test 
Company ............ Baker Environmental, Inc. 
Project ............ CTO-252 
Client ............. LANTDIV 
Location ........... WPNSTA-Background Locations 
Test date .......... October 10, 1994 

Knowns and Constants: 
No. of data points .................. 90 
Radius of well casing ............... 0.083 
Radius of well ...................... 0.334 
Aquifer saturated thickness ......... 22 
Well screen length .................. 10 
Static height of water in well ...... 22 
Log(Re/Rw) .......................... 3.045 
A, B, C ............................. 0.000, 0.000, 1.967 

------------------------------------=------------------------=----===----------- ___-___________---__---------------- 
ANALYTICAL METHOD 

Bouwer-Rice (Unconfined Aquifer Slug Test) 

---------------------------------------=---------------===---------------------- __---____-____---------------~-----~~~~ 
RESULTS FROM STATISTICAL CURVE MATCHING 

STATISTICAL MATCH PARAMETER ESTIMATES 

Estimate Std. Error 
K = 7.51253-005 +/- 1.6111E-006 
yo = 1.22183+000 +/- 3.45203-003 

ANALYSIS OF MODEL RESIDUALS 

residual = calculated - observed 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals............... 24 
Number of estimated parameters.... 2 
Degrees of freedom................ 22 
Residual mean..................... 1.1363-005 
Residual standard deviation....... 0.007788 
Residual variance................. 6.0663-005 

Model Residuals: 

Time Observed Calculated Residual Weight 
___---------- -- ----------- - _____------- ------ ------- --- .---------- 

0.5 1.194 1.1788 0.015204 1 
0.5833 1.181 1.1718 0.0092155 1 
0.6666 1.162 1.1648 -0.0028146 1 

0.75 1.156 1.1579 -0.0018778 1 
0.8333 1.162 1.151 0.011009 1 
0.9166 1.156 1.1441 0.011856 1 

1 1.13 1.1373 -0.0073308 1 
1.0833 1.13 1.1306 -0.00056583 1 
1.1666 1.111 1.1238 -0.012841 1 

1.25 1.105 1.1171 -0.012148 1 



1.3333 
1.4166 

1.5 
,. I.., 1.5833 

1.6666 
1.75 

1.8333 
1.9166 

2 
2.5 

3 
3.5 

4 
4.5 

1.105 
1.099 
1.093 
1.086 
1.086 

1.08 
1.067 
1.061 
1.067 
1.017 
0.985 
0.947 
0.928 

0.89 

1.1105 
1.1039 
1.0973 
1.0908 
1.0843 
1.0779 
1.0714 
1.0651 
1.0587 
1.0215 

0.98555 - 
0.95088 
0.91744 
0.88516 

-0.0055035 1 
-0.0048981 1 
-0.0043241 1 
-0.0047971 1 

0.001691!. 1 
0.0021484 1 

-0.0044404 1 
-0.0040674 1 

0.0082753 1 
-0.004483 1 

0.00055141 1 
-0.0038837 1 

0.010565 1 
0.0048362 1 

_______________--_-------------------------------------------------------------- ------------------~---------------------~~~~~~~~~~~~~~~~~~~~~-~~~~~~~~~--------~ 
RESULTS FROM VISUAL, CURVE MATCHING 

VISUAL MATCH PARAMETER ESTIMATES 

Estimate 
K = 7.51253-005 
yo = 1.2218E+OOO 

<cc<<c<ccccccccccccccccccccccccccccccccc>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 



Baker Environmental, Inc Client: LANTDIV 

Project No , : CTO-252 Location: WPNSTA-Background Locations 

BGGW04 Rising Head Test 

DATA SET: 
b:gw04r.dt 

10. 02/20/95 

AQUIFER TYPE: 
Unconfined 

SOLUTION METHOD: 
Bouwer-Rice 

n TEST DATE : 

c V 1. October 10, 1994 

ESTIMATED PARAMETERS: 

5 K 

E 

= 7.0429E-05 ft/min 
y0 = 1.024 ft 

a, 
TEST DATA : 

: 
HO = 1.16 ft 

zi 
m 0.1 

PC = 0.083 ft 

*rl rw = 0.334 ft 

n L = 10. ft 
b = 22. ft 
H = 22. ft 

0.01 ~~~~~~IIII~IIII~IIII~lIII1III’IIIItIII~’IIII~~~~~~ 
0. 32. 64. 96. 128. 160. 

Time (min) 



AQTESOLV RESULTS 
Version 1.10 

02/20/95 16:31:46 

================================================================================ 
TEST DESCRIPTION 

Data set ........... b:gw04r,dt 
Data set title ..... BGGW04 Rising Head Test 
Company ............ Baker Environmental, Inc 
Project ............ CTO-252 
Client ............. LANTDIV 
Location ........... WPNSTA-Background Locations 
Test date .......... October 10, 1994 

Kl nowns and Constants: 
No. of data points .................. 109 
Radius of well casing ............... 0.083 
Radius of well ...................... 0.334 
Aquifer saturated thickness ......... 22 
Well screen length .................. 10 
Static height of water in well ...... 22 
Log(Re/Rw) .......................... 3.045 
A, B, C ............................. 0.000, 0.000, 1.967 

Bouwer-Rice (Unconfined Aquifer Slug Test) 

-----~-----~------~~~~~-------~-~~--------~--~-----------~~~~--------~~~~~~---~~ ___---___---__-_-----~~~~---------~~~------------~~-----------~~~~~------- 
RESULTS FROM STATISTICAL CURVE MATCHING 

STATISTICAL MATCH PARAMETER ESTIMATES 

Estimate Std. Error 
K = 7.04293-005 +/- 1.19843-006 
yo = 1.02443+000 +/- 2.16493-003 

ANALYSIS OF MODEL RESIDUALS 

residual = calculated - observed 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals............... 24 
Number of estimated parameters.... 2 
Degrees of freedom................ 22 
Residual mean..................... 5.8843-006 
Residual standard deviation....... 0.004923 
Residual variance................. 2.4233-005 

Model Residuals: 

Time Observed Calculated Residual Weight 
----e------e- -- __-------_- --_-_________ ------ ------- ----------v-s 



0.5 
0.5833 
0.6666 

0.75 
_' x- _ 

0.8333 
0.9166 

1 
1.0833 
1.1666 

1.25 
1.3333 
1.4166 

1.5 
1.5833 
1.6666 

1.75 
1.8333 
1.9166 

2 
2.5 

3 
3.5 

4 
4.5 

1.004 0.99057 
0.991 0.98505 
0.978 0.97955 
0.972 0.97408 
0.966 0.96865 
0.966 0.96325 
0.947 0.95787 
0.953 0.95253 
0.947 0.94721 

0.94 0.94193 
0.94 0.93667 

0.928 0.93145 
0.928 O-92.625 
0.915 0.92108 
0.921 0.91594 
0.909 0.91083 
0.903 0.90575 
0.896 0.9007 
0.896 0.89567 
0.865 0.8661 
0.839 0.8375 
0.808 0.80985 
0.783 0.78312 
0.764 0.75726 

0.013428 
0.0059526 

-0.0015534 
-0.0020836. 
-0.002650? 

0.0027518 
-0.010869 

0.000473 
-0.0002144 
-0.0019251 

0.0033284 
-0.0034475 

0.0017538 
-0.0060802 

0.005057 
-0.0018283 
-0.0027483 
-0.0046966 
0.00033293 
-0.0010975 

0.0014959 
-0.0018546 

~0.00011805 
0.0067359 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

_------------------------------------------------------------------------~~~~~~~ -------------------------------------------------------------------------------- 
RESULTS FROM VISUAL CURVE MATCHING 

VISUAL MATCH PARAMETER ESTIMATES 
.I_ Estimate 

K = 7.04293-005 
yo = 1.02443+000 



BGGWO7 Rising Head Test 

DATA SET: 
b:gw07r.dt 

10. 02/02/95 

AQUIFER TYPE: 
Unconfined 

SOLUTION METHOD: 

1. 
Bouwer-Rice 

n TEST DATE: 

t= October 9, 1994 
w 

2 
ESTIMATED PARAMETERS: 

i 0.1 

K = 0.0005082 ft/min 
y0 = 0.1817 ft 

: 
(d 

TEST DATA : 

“n 
HO = 1.8 ft 

rn 
rc = 0.083 ft 
rw = 0.334 ft 

2 L = 10. ft 

0.01 b = 9.07 ft 
H = 9.07 ft 

0.001 ~““““““““““““““““““““““h 
0. 1.8 3.6 5.4 7.2 9. 

Time (min) 



AQTESOLV RESULTS 
Version 1.10 

02/02/95 10:43:06 

================================================================================ 
TEST DESCRIPTION 

Data set ........... b:gw07r.dt 
Data set title ..... BGGW07 Rising Head Test 
Zompany ............ Baker Envirinmental, Inc. 
Project ............ CTO-252 
Client ............. LANTDIV 
Location ........... WPNSTA Yorktown 
Test date .......... October 9, 1994 

.Knowns and Constants: 
No. of data points .................. 58 
Radius of well casing ............... 0.083 
Radius of well ...................... 0.334 
Aquifer saturated thickness ......... 9.07 
Well screen length .................. 10 
Static height of water in well ...... 9.07 
Log(Re/Rw) .......................... 2.507 
A, B, C ............................. 0.000, 0.000, 1.967 

__________-------------------------------------~~-~~~-~-~~~-~--~--~~---~~~~~~~~~ ______-------------------------------------------------------------------------- 
ANALYTICAL METHOD 

Bouwer-Rice (Unconfined Aquifer Slug Test) 

RESULTS 

STATISTICAL MATCH PARAMETER 

Estimate 
K = 5.08223-004 +/- 
yo = 1.81673-001 +/- 

ANALYSIS OF MODEL RESIDUALS 

FROM STATISTICAL CURVE MATCHING 

ESTIMATES 

Std. Error 
4.31933-005 
9.27213-003 

residual = calculated - observed 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals............... 16 
Number of estimated parameters.... 2 
Degrees of freedom................ 14 
Residual mean..................... 0.0001358 
Residual standard deviation....... 0.007089 
Residual variance................. 5.0253-005 

Model Residuals: 

Time Observed Calculated Residual Weight 
__----------- ------------- --- ---------- ------------- ------------- 



0.5 
0.5833 
0.6666 

0.75 _rv*( 
0.8333 
0.9166 

1 
1.0833 
1.1666 

1.25 
1.3333 
1.4166 

1.5 
1.5833 
1.6666 

1.75 

0.151 .0.13536 0.015643 1 
0.132 0.12888 0.0031188. 1 
0.119 0.12272 -0.0037155 1 
0.113 0.11684 -0.0038378 1 
0.106 0.11125 -0.0052482 1 

0.1 0.10593 -0.005926 1 
0.094 0.10085 -0.0068524 1 
0.094 0.096028 -0.0020276 1 
0.088 0.091434 -0.0034335 1 
0.081 0.087054 -0.0060541 1 
0.081 0.082889 -0.0018894 1 
0.075 0.078924 -0.0039239 1 
0.075 0.075144 -0.0001437 1 
0.081 0.071549 0.0094512 1 
0.075 0.068126 0.0068742 1 
0.075 0.064863 0.010137 1 

-------=======----=================================================~============ 
RESULTS FROM VISUAL CURVE MATCHING 

VISUAL MATCH PARAMETER ESTIMATES 

Estimate 
K = 5.08223-004 
yo = 1.81673-001 



BGGW08 Rising Head Test 

DATA SET: 
b:gw08r.dt 

02/03/95 

AQUIFER TYPE: 
Unconfined 

SOLUTION METHOD: 

1. Bouwer-Rice 

n TEST DATE : 
k’ 
w 

October 11, 1994 

% 

ESTIMATED PARAMETERS: 
K 

I3 

= 0.0004418 ft/min 
0.1 0 y0 = 0.4067 ft 

: OO 

(d 

“a 
00° 

TEST DATA : 

O0 
HO = 1.75 ft 

f/l 0 rc = 0.083 ft 
2 ~,““‘rl:.:, rw = 0.334 ft 

L = 10. ft 
0.01 b = 7.79 ft 

0 H = 7.79 ft 

0.001 

0. 2.4 4.8 7.2 9.6 12. 
Time (min) 

J 



AQTESOLV RESULTS 
Version 1.10 

02/03/95 12:56:40 

================================================================================ 
TEST DESCRIPTION 

Data set ........... b:gwOar.dt 
Data set title ..... BGGW08 Rising Head Test 
Company ............ Baker Environmental, Inc. 
Project ............ CTO-252 
Client ............. LANTDIV 
Location ........... WPNSTA Yorktown 
Test date .......... October 11, 1994 

Knowns and Constants: 
No. of data points .................. 60 
Radius of well casing ............... 0.083 
Radius of well ...................... 0.334 
Aquifer saturated thickness ......... 7.79 
Well screen length .................. 10 
Static height of water in well ...... 7.79 
Log(Re/Rw) .......................... 2.41' 
A, B, C ............................. 0.000, 0.000, 1.967 

================================================================================ 
ANALYTICAL METHOD 

Bouwer-Rice (Unconfined Aquifer Slug Test) 

================================================================================ 
RESULTS FROM STATISTICAL CURVE MATCHING 

STATISTICAL MATCH PARAMETER ESTIMATES 

Estimate Std. Error 
K = 4.41763-004 +/- 2.54563-005 
yo = 4.06713-001 +/- 1.45683-002 

ANALYSIS OF MODEL RESIDUALS 

residual = calculated - observed 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals............... 21 
Number of estimated parameters.. 



. . 2 
Degrees of freedom ................ 19 
Residual mean ..................... 0.0005559 
Residual standard deviation ....... 0.01426 

<'"-‘"Residual variance ................. 0.0002034 

Model Residuals: 

Time Observed 
------------- -- .--------__- - 

0.5 0.341 
0.5833 0.322 
0.6666 0.29 

0.75 0.265 
0.8333 0.252 
0.9166 0.233 

1 0.221 
1.0833 0.214 
1.1666 0.195 

1.25 0.202 
1.3333 0.195 
1.4166 0.183 

1.5 0.183 
1.5833 0.176 
1.6666 0.17 

1.75 0.17 
1.8333 0.164 
1.9166 0.151 

2 0.145 
2.5 0.12 

3 0.101 s,,* -_ 

Calculated Residual 
------------ ------------- 

0.31169 0.02931 
0.29817 0.023826 
0.28524 0.0047557 
0.27286 -0.0078605 
0.26103 -0.0090282 
0.24971 -0.016709 
0.23887 -0.017868 
0.22851 -0.01451 

0.2186 -0.023601 
0.20911 -0.0071101 
0.20004 -0.0050422 
0.19137 -0.0083676 
0.18306 -5.94293-005 
0.17512 0.00087874 
0.16753 0.0024727 
0.16025 0.0097459 

0.1533 0.010695 
0.14666 0.004343 
0.14029 0.0047101 
0.10751 0.012487 

0.082394 0.018606 

Weight 
----__-_---_ 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

:: 
1 
1 
1 
1 
1 
1 
1 
1 
1 

____---------___---------------------------------------------------------------- -------------------------------------------------------------------~------------ 
RESULTS FROM VISUAL CURVE MATCHING 

VISUAL MATCH PARAMETER ESTIMATES 

Estimate 
K = 4.41763-004 
yo = 4.06713-001 

cccccccccccccccccccccccccccccccccccccccc>>>>>>>>>>>>>>>>>>>>>>>>>>>:~>>>>>>>>>>>> 



APPENDIX D.2 
DEEP (TYPE III) MONITORING WELLS 



Baker Environmental, Inc. Client: LANTDIV 

Project No , : CTO-252 Location: WPNSTA-Background Locations 

BGGWO4A Falling Head Test 

DATA SET: 
b:gw04af,dt 

10. 02/20/95 

AQUIFER TYPE: 
Unconfined 

SOLUTION METHOD: 
Bouwer-Rice 

1. 
n TEST DATE: 

t: October 9, 1994 
. ‘v 

ESTIMATED PARAMETERS: 
2 
aI K = 0.0001846 ft/min 

E 0.1 
y0 = 1.659 ft 

: TEST DATA: 
cd 

HO = 1.04 ft 
"a rc = 0.083 ft 
c/l 

-f-l rw = 0.334 ft 

n L = 15. ft 

0.01 b = 20. ft 
H = 48.26 ft 

0.001 
0. 5.6 11.2 16.8 22.4 28. 

Time (min) 



AQTESOLV RESULTS 
Version 1.10 

02/20/95 15:03:33 

_____________------------------------------------------------------------------- --------------,------------------------------------------------------------------ 
TEST DESCRIPTION 

Data set ........... b:gw04af.dt 
Data set title ..... BGGW04A Falling Head Test 
Company ............ Baker Environmental, Inc. 
Project ............ CTO-252 
Client ............. LANTDIV 
Location ........... WPNSTA-Background Locations 
Test date .......... October 9, 1994 

Knowns and Constants: 
No. of data points .................. 70 
Radius of well casing ............... 0.083 
Radius of well ...................... 0.334 
Aquifer saturated thickness ......... 20 
Well screen length .................. 15 
Static height of water in well ...... 48.26 
Log(Re/Rw) .......................... 3.623 
A, B, C ............................. 0.000, 0.000, 2.464 

_______-------------------------------------~~~~~--~~-~------------------~~~~~~~ ________________--_------------------------------------------------------------- 
ANALYTICAL METHOD 

Bouwer-Rice (Unconfined Aquifer Slug Test) 

-____--------------------~~~----~~~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~----------- _____________------------------------------------------------------------------- 
RESULTS FROM STATISTICAL CURVE MATCHING 

STATISTICAL MATCH PARAMETER ESTIMATES 

-Estimate Std. Error 
K = 1.84613-004 +/- l-22273-006 
yo = 1.65923+000 +/- 3.29133-003 

ANALYSIS OF MODEL RESIDUALS 

residual = calculated - observed 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals............... 49 
Number of estimated parameters.... 2 
Degrees of freedom................ 47 
Residual mean..................... 0.0004292 
Residual standard deviation....... 0.01347 .- Residual variance................. 0.0001814 

Model Residuals: 

Time Observed Calculated Residual Weight 
____-_------- -- ___-------- ------------- ------------- --------__-__ 



0.1 
0.1166 
0.1333 

~.i. 0.15 
0.1666 
0.1833 

0.2 
0.2166 
0.2333 

0.25 
0.2666 
0.2833 

0.3 
0.3166 
0.3333 
0.4166 

0.5 
0.5833 
0.6666 

0.75 
0.8333 
0.9166 

1 
1.0833 
1.1666 

1.25 
1.3333 
1.4166 

1.5 
1.5833 
1.6666 

,.*. c 1.75 
1.8333 
1.9166 

2 
2.5 

3 
3.5 

4 
4.5 

5 
5.5 

6 
6.5 

7 
7.5 

8 
8.5 

9 

1.63 
1.624 
1.624 
1.617 
1.605 
1.598 
1.586 
1.579 
1.567 

1.56 
1.554 
1.541 
1.535 
1.516 
1.503 
1.541 

1.51 
1.478 
1.453 
1.415 

1.39 
1.364 
1.327 
1.308 
1.282 
1.257 
1.238 
1.207 
1.188 
1.162 
1.143 
1.118 
1.105 

1.08 
1.061 
0.935 

0.84 
0.739 
0.676 
0.619 
0.549 
0.486 
0.436 
0.391 
0.366 
0.328 
0.297 
0.259 
0.233 

1.6228 
1.6168 
1.6109 
1.6049 

1.599 
1.5931 
1.5872 
1.5813 
1.5755 
1.5697 
1.5639 
1.5581 
1.5523 
1.5466 
1.5409 
1.5127 

1.485 
1.4578 
1.4311 
1.4048 
1.3791 
1.3538 

1.329 
1.3047 
1.2808 
1.2573 
1.2342 
1.2116 
1.1894 
1.1676 
1.1462 
1.1252 
1.1046 
1.0844 
1.0645 

0.95269 
0.85263 
0.76308 
0.68293 
0.61121 
0.54701 
0 -48956 
0.43814 
0.39213 
0.35094 
0.31408 

0.2811 
0.25157 
0.22515 

0.0071973 1 
0.0071647 1 

0.013146 1 
0.012105. 1 

0.0060064, 1 
0.0049216 1 

-0.0011851 1 
-0.0023488 1 
-0.0084989 1 
-0.0096706 1 
-0.0098986 1 

-0.017113 1 
-0.017349 1 
-0.030641 1 

-0.03792 1 
0.028305 1 
0.025045 1 
0.020245 1 
0.021946 1 
0.010189 1 

0.01092 1 
0.01018 1 

-0.0019927 1 
0.00335 1 

0.0012468 1 
-0.00026628 1 

0.0037626 1 
-0.0046304 1 

-0.001411 1 
-0.005625 1 

-0.0032381 1 
-0.0072179 1 
0.00039226 1 
-0.0043751 1 
-0.0034894 1 

-0.017688 1 
-0.012629 1 
-0.024079 1 

-0.0069341 1 
0.0077932 1 
0.0019871 1 

-0.0035611 1 
-0.0021434 1 

-0.001126 1 
0.015058 1 
0.013917 1 
0.015905 1 

0.0074275 1 
0.0078497 1 

---------------------------==-----------------------------=-----------==-------- -----__--___--_---__--~~~-- ---- 
RESULTS FROM VISUAL CURVE MATCHING 

VISUAL MATCH PARAMETER ESTIMATES 

Estimate 
K = 1.84613-004 .- 

.*-.%.yo = 1.65923+000 



Baker Environmental, Inc. Client: LANTDIV 

Project No , : CTO-252 Location: WPNSTA-Background Locations 

BGGW04A Falling Head Test 

1.2 

1.08 

0.96 

0.84 

DATA SET: 
gw04af.dt 

02/20/95 

AQUIFER TYPE: 
Confined 

SOLUTION METHOD: 
Cooper et al. 

TEST DATE: 
October 9, 1994 

0.72 
’ 

06 \ * 
x 

0.48 

0.36 

ESTIMATED PARAMETERS: 
T = 0.006376 ft2/min 
S = l-E-08 

TEST DATA: 
HO = 1.656 ft 
rc = 0.083 ft 
rw = 0.334 ft 

0. 
0.001 0.01 0.1 1. 10. 100. 

Time (min) 



AQTESOLV RESULTS 
Version 1.10 

02/20/95 15:43:13 

===========================================================================----- 
TEST DESCRIPTION 

Data set ........... gwO$af.dt 
Data set title ..... BGGWO4A Falling Head Test 
Company ............ Baker Environmental, Inc. 
Project ............ CTO-252 
Client ............. LANTDIV 
Location ........... WPNSTA-Background Locations 
Test date .......... October 9, 1994 

Knowns and Constants: 
No. of data points .................. 70 
Pumping rate ........................ 1 
Radius (distance) to obs. well ...... 0.083 

================================================================================ 
ANALYTICAL METHOD 

Cooper et al. (Confined Aquifer Slug Test) 

RESULTS 

STATISTICAL MATCH PARAMETER 

Estimate 
T = 6.61003-003 +/- 
s = 1.0000E-008 +/- 

ANALYSIS OF-MODEL RESIDUALS 

FROM STATISTICAL CURVE MATCHING 

ESTIMATES 

Std. Error 
1.04603-003 
2.51483-008 

residual = calculated - observed 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals............... 49 
Number of estimated parameters.... 2 
Degrees of freedom................ 47 
Residual mean..................... 0.01437 
Residual standard deviation....... 0.03008 
Residual variance................. 0.000905 

Model Residuals: 
. . Time Observed Calculated Residual Weight 

------------- ------------- ------------- ------------- --___________ 
0.1 1.63 1.6084 0.021569 1 

0.1166 1.624 1.6013 0.022698 1 
0.1333 1.624 1.5942 0.029765 1 

0.15 1.617 1.5873 0.02974 1 
0.1666 1.605 1.5804 0.024588 1 



0.1833 
0.2 

0.2166 
rl'., 0.2333 

0.25 
0.2666 
0.2833 

0.3 
0.3166 
0.3333 
0.4166 

0.5 
0.5833 
0.6666 

0.75 
0.8333 
0.9166 

1 
1.0833 
1.1666 

1.25 
1.3333 
1.4166 

1.5 
1.5833 
1.6666 

1.75 
1.8333 
1.9166 

2 
2.5 

3.: 
4 

4.5 
5 

5.5 
6 

6.5 
7 

7.5 
8 

8.5 
9 

1.598 
1.586 
1.579 
1.567 

1.56 
1.554 
1.541 
1.535 
1.516 
1.503 
1.541 

1.51 
1.478 
1.453 
1.415 

1.39 
1.364 
1.327 
1.308 
1.282 
1.257 
1.238 
1.207 
1.188 
1.162 
1.143 
1.118 
1.105 

1.08 
1.061 
0.935 

0.84 
0.739 
0.676 
0.619 
0.549 
0.486 
0.436 
0.391 
0.366 
0.328 
0.297 
0.259 
0.233 

1.5736 
1.5669 
1.5602 
1.5536 
1.5471 
1.5406 
1.5342 
1.5278 
1.5215 
1.5152 
1.4846 

1.455 
1.4263 
1.3985 
1.3714 
1.3451 
1.3195 
1.2945 
1.2701 
1.2464 
1.2233 
1.2006 
1.1786 

1.157 
1.1359 
1.1153 
1.0951 
1.0754 
1.0561 
1.0373 

0.93222 
0.83957 
0.75755 
0.68471 
0.61988 
0.56205 
0.51037 
0.46413 
0.42268 
0.38547 
0.35203 
0.32195 
0.29484 

0.2704 

0.0244 1 
0.01914 1 

0.018771 1 
0.013379. 1 
0.012926 1 
0.013377 1 
0.006811 1 
0.007192 1 

-0.005516 1 
-0.012235 1 

0.056407 1 
0.055046 1 
0.051721 1 
0.054549 1 
0.043608 1 
0.044937 1 
0.044547 1 
0.032485 1 
0.037854 1 
0.035584 1 
0.033742 1 
0.037359 1 
0.028438 1 
0.031035 1 
0.026115 1 
0.027721 1 
0.022892 1 
0.029594 1 
0.023866 1 
0.023742 1 

0.0027801 1 
0.00042713 1 

-0.018546 1 
-0.008709 1 

-0.00087534 1 
-0.013047 1 
-0.024375 1 
-0.028128 1 
-0.031676 1 
-0.019471 1 
-0.024034 1 
-0.024947 1 
-0.035842 1 
-0.037397 1 

-------------------------------------------------==-------------------=====----- __---__--____-_--___-------~----~~~ 
RESULTS FROM VISUAL CURVE MATCHING 

VISUAL MATCH PARAMETER ESTIMATES 

Estimate 
T = 6.37643-003 
s = 1.0000E-008 



Baker Environmental, Inc. Client: LANTDIV 

Project No . : CTO-252 Location: WPNSTA-Background Locations 

BGGWO4A Rising Head Test 

DATA SET: 
b:gw04ar.dt 

10. 02/22/95 

AQUIFER TYPE: 
Unconfined 

SOLUTION METHOD: 
Bouwer-Rice 

1. 
n TEST DATE: 
c October 11, 1994 
w 

2 ESTIMATED PARAMETERS: 
Fi = 0.1 0 

: 0 

cd 0 
"a 

fn 'r( 0 0 0 
FI 0 0 0 0 

0.01 

0.001 

,,,,,,,,; 00 ,,,,,,,,,,,,,,,,~ 

K y0 = 0.0001899 1,765 ft ft/min 

TEST DATA: 
HO = 2.07 ft 
rc = 0.083 ft 
rw 0.334 = ft 
L = 15. ft 
b = 20. ft 

0 H = 48.26 ft 

0. 10.8 21.6 32.4 43.2 54. 
Time (min) 



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 

AQTESOLV RESULTS 
Version 1.10 

02/22/95 08:10:22 

===========================================================---------===-------== 
TEST DESCRIPTION 

Data set ........... b:gw04ar.dt 
Data set title ..... BGGW04A Rising Head Test 
Company ............ Baker Environmental, Inc. 
Project ............ CTO-252 
Client ............. LANTDIV 
Location ........... WPNSTA-Background Locations 
Test date .......... October 11, 1994 

Knowns and Constants: 
No. of data points .................. 76 
Radius of well casing ............... 0.083 
Radius of well ...................... 0.334 
Aquifer saturated thickness ......... 20 
Well screen length 15 .................. 
Static height of water in well ...... 48.26 
Log(Re/Rw) .......................... 3.623 
A, B, C ............................. 0.000, 0.000, 2.464 

================================================================================ 
ANALYTICAL METHOD 

Bouwer-Rice (Unconfined Aquifer Slug Test) 

================================================================================ 
RESULTS FROM STATISTICAL CURVE MATCHING 

STATISTICAL MATCH PARAMETER ESTIMATES 

-Estimate Std. Error 
K = 1.89893-004 +/- 2.58123-006 
yo = 1.76473+000 +/- g-37723-003 

ANALYSIS OF MODEL RESIDUALS 

residual = calculated - observed 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals............... 38 
Number of estimated parameters.... 2 
Degrees of freedom................ 36 
Residual mean..................... 0.001903 
Residual standard deviation....... 0.02533 
Residual variance........ 



. . . . . . . . . 0.0006416 

y&e1 Residuals: 

- 
Time 

__-----_----- 
0.3 

0.3166 
0.3333 
0.4166 

0.5 
0.5833 
0.6666 

0.75 
0.8333 
0.9166 

1 
1.0833 
1.1666 

1.25 
1.3333 
1.4166 

1.5 
1.5833 
1.6666 

1.75 
1.8333 
1.9166 

2 
2.5 

3 
3.5 

4 
4.5 

5 
5.5 

6 
6.5 

7 
7.5 

8 
8.5 

9 
54 

Observed Calculated 
_---m-v----- -e---w------- 

1.713 1.6479 
1.725 1.6417 

1.7 1.6354 
1.593 1.6046 
1.555 1.5743 
1.529 1.5447 
1.498 1.5156 
1.473 1.487 
1.441 1.459 
1.416 1.4315 
1.384 1.4045 
1.365 1.3781 
1.333 1.3521 
1.308 1.3266 
1.283 1.3016 
1.264 1.2771 
1.239 1.253 

1.22 1.2294 
1.194 1.2063 
1.176 1.1835 

1.15 1.1612 
1.138 1.1394 
1.112 1.1179 
0.992 0.99729 
0.879 0.88972 
0.796 0.79375 
0.714 0.70813 
0.626 0.63175 
0.569 0.56361 
0.512 0.50281 
0.455 0.44858 
0.405 0.40019 
0.373 0.35702 
0.335 0.31851 
0.304 0.28416 
0.285 0.25351 
0.259 0.22616 
0.007 7.81953-006 

Residual Weight 
__---------- -------,------ 

0.065115 1 
0.083347 1 
0.064594 1 

-0.011602 1 
-0.019343 1 
-0.015689 1 
-0.017594 1 
-0.014012 \ 1 
-0.018003 1 
-0.015522 1 
-0.020526 1 
-0.013071 1 
-0.019114 1 
-0.018616 1 
-0.018628 1 
-0.013111 1 
-0.014027 1 

-0.0094258 1 
-0.012269 1 

-0.0075208 1 
-0.011228 1 

-0.0013559 1 
-0.0058698 1 

-0.005291 1 
-0.010718 1 

0.002251 1 
0.0058686 1 
-0.005749 1 
0.0053945 1 
0.0091877 1 
0.0064235 1 
0.0048091 1 

0.015976 1 
0.016486 1 
0.019842 1 
0.031493 1 
0.032838 1 

0.0069922 1 

----------------------------------======---------------==-------===~====------== ----__-___----__---------------~~~ 
RESULTS FROM VISUAL CURVE MATCHING 

VISUAL MATCH PARAMETER ESTIMATES 

Estimate 
K = l-89893-004 
yo = 1.76473+000 

cccccccccccccccccccccccccccccccccccccccc>>>>>>>>>>>>>>>>>>>>>>>>>>>:>>>>>>>>>>>>> 



Baker Environmental, Inc. Client LANTDIV 

Pro iect No. : CTO-252 I Location: WPNSTA-Background Locations 

BGGW04A Rising Head Test 

1.2 = 1 11 111y 
0 ob 

I I I I Illll~ I I 1 I ‘IllI I lllll 

1.08 

0.96 

0.84 

0.72 

’ 06 
\ l 

x 

0.48 

0.36 

0.24 

0.12 

I I111111 I I IIIIII I I I I lllll 

0.001 0.01 0.1 1. 10. 100. 
Time (min) 

DATA SET: 
b:gw04ar.dt 

02/22/95 

AQUIFER TYPE: 
Confined 

SOLUTION METHOD: 
Cooper et al. 

TEST DATE: 
October 11, 1994 

ESTIMATED PARAMETERS: 

T = 0.007024 ft2/min 

S = l.E-08 

TEST DATA: 
HO = 1.77 ft 
rc = 0.083 ft 
rw = 0.334 ft 



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 

AQTESOLV RESULTS 
Version 1.10 

02/22/95 08:34:45 

================================================================================ 
TEST DESCRIPTION 

Data set ........... b:gw04ar.dt 
Data set title ..... BGGW04A Rising Head Test 
Company ............ Baker Environmental, Inc. 
Project ............ CTO-252 
Client ............. LANTDIV 
Location ........... WPNSTA-Background Locations 
Test date .......... October 11, 1994 

Knowns and Constants: 
No. of data points .................. 76 
Pumping rate ........................ 1 
Radius (distance) to obs. well ...... 0.083 

==========================================================================------ 
ANALYTICAL METHOD 

Cooper et al. (Confined Aquifer Slug Test) 

=============================================================================~ 
RESULTS FROM STATISTICAL CURVE MATCHING 

STATISTICAL MATCH PARAMETER ESTIMATES 

Estimate Std. Error 
T = 6.77573-003 +/- 9.98763-004 
s = 1.0000E-008 +/- 2.36373-008 

ANALYSIS OF MODEL RESIDUALS 

residual = calculated - observed 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals............... 38 
Number of estimated parameters.... 2 
Degrees of freedom................ 36 
Residual mean..................... 0.007131 
Residual standard deviation....... 0.03059 
Residual variance................. 0.0009359 

Model Residuals: 

Time Observed Calculated Residual Weight 
-_----------- ------------- ------------- ------------- ~-----------_ 

0.3 1.713 1.6299 0.083071 1 
0.3166 1.725 1.6231 0.10194 1 
0.3333 1.7 1.6162 0.083795 1 
0.4166 1.593 1.5828 0.010233 1 

0.5 1.555 1.5504 0.0045601 1 



0.5833 
0.6666 

0.75 
0.8333 cs"- 
0.9166 

1 
1.0833 
1.1666 

1.25 
1.3333 
1.4166 

1.5 
1.5833 
1.6666 

1.75 
1.8333 
1.9166 

2 
2.5 

3 
3.5 

4 
4.5 

5 
5.5 

6 
6.5 

7 
7.5 

8 
8.5 

9 
54 

1.529 
1.498 
1.473 
1.441 
1.416 
1.384 
1.365 
1.333 
1.308 
1.283 
1.264 
1.239 

1.22 
1.194 
1.176 

1.15 
1.138 
1.112 
0.992 
0.879 
0.796 
0.714 
0.626 
0.569 
0.512 
0.455 
0.405 
0.373 
0.335 
0.304 
0.285 
0.259 
0.007 

1.5192 0.0098226 1 
1.4889 0.0091426 1 
1.4594 0.013614 1 
1.4307 0.010276 1 
1.4029 0.013096 1 
1.3757 0.008263!3 1 
1.3492 0.015755 1 
1.3235 0.0095105 1 
1.2983 0.0096908 1 
1.2738 0.009244 1 
1.2498 0.014201 1 
1.2264 0.012626 1 
1.2035 0.016478 1 
1.1812 0.012807 1 
1.1593 0.016655 1 

1.138 0.011985 1 
1.1172 0.02084 1 
1.0967 0.015258 1 
0.9833 0.0087026 1 
0.8835 -0.0044959 1 

0.79536 0.0006391 1 
0.7173 -0.0032961 1 

0.64798 -0.021981 1 
0.58631 -0.017306 1 
0.53133 -0.019327 1 
0.48224 -0.027238 1 
0.43834 -0.033339 1 
0.39903 -0.026027 1 
0.36378 -0.028776 1 
0.33213 -0.028126 1 
0.30367 -0.018674 1 
0.27807 -0.019067 1 



0.010575 -0.003575 1 

==========================================================,====================== 
RESULTS FROM VISUAL CURVE MATCHING 

VISUAL MATCH PARAMETER ESTIMATES 

Estimate 
= 

: = 
7.02393-003 
1.0000E-008 

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 



Baker Environmental, Inc. Client: LANTDIV 

Project No s : CTO-252 Location: WPNSTA Yorktown 

BGGWOSA Falling Head Test 

DATA SET: 
b:gw05af,dt 

10. 02/07/95 

AQUIFER TYPE: 
Unconfined 

SOLUTION METHOD: 

1. Bouwer-Rice 

n TEST DATE: 
c October 8, 1994 

V 

ii 

ESTIMATED PARAMETERS: 
K = 0.0002185 ft/min 

E 0.1 y0 = 1.732 ft 

: 
(d 

TEST DATA: 

"a 
HO = 1,72 ft 

co rc = 0.083 ft 

ii 
rw = 0.334 ft 

L = 10. ft 
0.01 b = 20, ft 

H = 17.04 ft 

0.001 
0. 4. 8. 12. 16. 20. 

Time (min) 



AQTESOLV RESULTS 
Version 1.10 

02/07/95 13:04:25 

================================================================================ 
TEST DESCRIPTION 

Data set ........... b:gw05af.dt 
Data set title ..... BGGW05A Falling Head Test 
Company ............ Baker Environmental, Inc. 
Project ............ CTO-252 
Client ............. LANTDIV 
Location ........... WPNSTA Yorktown 
Test date .......... October 8, 1994 

Knowns and Constants: 
No. of data points .................. 66 
Radius of well casing ............... 0.083 
Radius of well ...................... 0.334 
Aquifer saturated thickness ......... 20 
Well screen length .................. 10 
Static height of water in well ...... 17.04 
Log(Re/Rw) .......................... 2.562 
A, B, C ............................. 2.442, 0.397, 0.000 

================================================================================ 
ANALYTICAL METHOD 

Bouwer-Rice (Unconfined Aquifer Slug Test) 

RESULTS 

STATISTICAL MATCH PARAMETER 

Estimate 
K = 2.18543-004 +/- 
yo = 1.73233+000 +/- 

ANALYSIS OF MODEL RESIDUALS 

FROM STATISTICAL CURVE MATCHING 

ESTIMATES 

Std. Error 
2.84493-006 
7.03113-003 

residual = calculated - observed 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals ............... 50 
Number of estimated parameters .... 2 
Degrees of freedom ................ 48 
Residual mean ..................... 0.0003056 
Residual standard deviation ....... 0.02806 .- Residual variance ................. 0.0007871 

Model Residuals: 

Time Observed Calculated Residual Weight 
------------- ------------- ------------- ------------- ------------- 



_j.\ 

.--., 

0.1 1.7 1.6899 0.010092 
0.1166 1.7 1.683 0.017023 
0.1333 1.7 1.676 0.023968 

0.15 1.681 1.6691 0.011883 
0.1666 1.668 1.6623 0.0057294 
0.1833 1.656 1.6554 0.0005883~ 

0.2 1.643 1.6486 -0.005581 
0.2166 1.637 1.6418 -0.0048192 
0.2333 1.624 1.635 -0.011045 

0.25 1.624 1.6283 -0.0042979 
0.2666 1.618 1.6216 -0.0036193 
0.2833 1.58 1.6149 -0.034928 

0.3 1.58 1.6083 -0.028264 
0.3166 1.561 1.6017 -0.040668 
0.3333 1.447 1.5951 -0.14806 
0.4166 1.611 1.5625 0.048501 

0.5 1.573 1.5306 0.042435 
0.5833 1.542 1.4993 0.042679 
0.6666 1.491 1.4687 0.022285 

0.75 1.46 1.4387 0.021302 
0.8333 1.422 1.4093 0.01267 
0.9166 1.403 1.3806 0.022439 

1 1.365 1.3523 0.012655 
1.0833 1.333 1.3247 0.0082603 
1.1666 1.302 1.2977 0.0043026 

1.25 1.283 1.2712 0.011824 
1.3333 1.251 1.2452 0.0057731 
1.4166 1.226 1.2198 0.0061923 

1.5 1.201 1.1949 0.0061221 
1.5833 1.182 1.1705 0.011513 
1.6666 1.144 1.1466 -0.002593 

1.75 1.125 1.1232 0.0018405 
1.8333 1.1 1.1002 -0.00023217 
1.9166 1.074 1.0778 -0.0037728 

2 1.055 1.0557 -0.00074583 
2.5 0.916 0.93281 -0.016814 

3 0.809 0.8242 -0.015197 
3.5 0.708 0.72823 -0.020227 

4 0.632 0.64343 -0.011432 
4.5 0.55 0.56851 -0.018511 

5 0.493 0.50231 -0.0093131 
5.5 0.43 0.44382 -0.013824 

6 0.386 0.39214 -0.0061446 
6.5 0.348 0.34648 0.0015169 

7 0.31 0.30614 0.0038615 
7.5 0.278 0.27049 0.0075084 

8 0.247 0.239 0.0080045 
8.5 0.221 0.21117 0.0098333 

9 0.209 0.18658 0.022422 
9.5 0.177 0.16485 0.012147 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

===================================================================:============= 
RESULTS FROM VISUAL CURVE MATCHING 

VISUAL MATCH PARAMETER ESTIMATES 

Estimate .- K = 2.1854E-004 
*---x YO = 1.73233+000 

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 



Baker Environmental, Inc. Client: LANTDIV 

Project No , : CTO-252 Location: WPNSTA Yorktown 

BGGWOSA Falling Head Test 

1.1 

0.99 

0.88 

0.77 

0.66 
8 

\ 0.55 

x 

0.44 

0.33 

DATA SET: 
gw05af.dt 

02/07/95 

AQUIFER TYPE: 
Confined 

SOLUTION METHOD: 
Cooper et al. 

TEST : DATE 
October 8, 1994 

ESTIMATED PARAMETERS: 
T = 0.007211 ft2/min 
S = l:E-08 

TEST DATA : 
HO 1.72 ft = 
rc = 0.083 ft 
rw 0.334 ft = 

0. 
0.001 0.01 0.1 1. 10. 100. 

Time (min) 



AQTESOLV RESULTS 
Version 1.10 

02/07/95 13:30:5r 

Data set ........... gw05af.dt 
Data set title ..... BGGW05A Falling Head Test 
Company ............ Baker Environmental, Inc. 
Project ............ CTO-252 
Client ............. LANTDIV 
Location ........... WPNSTA Yorktown 
Test date .......... October 8, 1994 

TEST DESCRIPTION 

Knowns and Constants: 
No. of data points .................. 66 
Pumping rate ........................ 1 
Radius (distance) to obs. well ...... 0.083 

================================================================================ 
ANALYTICAL METHOD 

Cooper et al. (Confined Aquifer Slug Test) 

=============================================================================~ : 
RESULTS FROM STATISTICAL CURVE MATCHING 

STATISTICAL MATCH PARAMETER ESTIMATES 

Estimate Std. Error 
T = 7.21053-003 +/- l-62343-003 
s = 1.0000E-008 +/- 3.62803-008 

-ANALYSIS OF MODEL RESIDUALS 

residual = calculated - observed 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals............... 50 
Number of estimated parameters.... 2 
Degrees of freedom................ 48 
Residual mean..................... 0.01064 
Residual standard deviation....... 0.04505 
Residual variance................. 0.002029 

Model Residuals: 

Time Observed Calculated Residual Weight ------------- ------------- ------------- ------------- ------------_ 
0.1 1.7 1.6665 0.033474 1 

0.1166 1.7 1.6585 0.04148 1 
0.1333 1.7 1.6506 0.049415 1 

0.15 1.681 1.6428 0.038242 1 
0.1666 1.668 1.6351 0.032925 1 



, .e._ 

0.1833 1.656 1.6274 0.028565 
0.2 1.643 1.6199 0.023121 

0.2166 1.637 1.6124 0.024554 
0.2333 1.624 1.605 0.018957 

0.25 1.624 1.5977 0.026289 
0.2666 1.618 1.5905 0.0275i 
0.2833 1.58 1.5833 -0.0032889 

0.3 1.58 1.5762 0.0038498 
0.3166 1.561 1.5691 -0.0081134 
0.3333 1.447 1.5621 -0.11509 
0.4166 1.611 1.5279 0.083129 

0.5 1.573 1.4948 0.078172 
0.5833 1.542 1.4629 0.079086 
0.6666 1.491 1.432 0.058987 

0.75 1.46 1.402 0.058008 
0.8333 1.422 1.3728 0.049158 
0.9166 1.403 1.3446 0.058417 

1 1.365 1.317 0.048026 
1.0833 1.333 1.2902 0.042795 
1.1666 1.302 1.2641 0.037889 

1.25 1.283 1.2386 0.044353 
1.3333 1.251 1.2139 0.037131 
1.4166 1.226 1.1897 0.036291 

1.5 1.201 1.1661 0.034884 
1.5833 1.182 1.1431 0.038875 
1.6666 1.144 1.1207 0.023312 

1.75 1.125 1.0988 0.026239 
1.8333 1.1 1.0774 0.022623 
1.9166 1.074 1.0565 0.017505 

2 1.055 1.0361 0.018926 
2.5 0.916 0.92306 -0.0070596 

3 0.809 0.82431 -0.015312 
3.5 0.708 0.73769 -0.029688 

4 0.632 0.66146 -0.029464 
4.5 0.55 0.59422 -0.044219 

5 0.493 0.53476 -0.041763 
5.5 0.43 0.48209 -0.052093 

6 0.386 0.43535 -0.049351 
6.5 0.348 0.3938 -0.045802 

7 0.31 0.35681 -0.046813 
7.5 0.278 0.32384 -0.045836 

8 0.247 0.2944 -0.047395 
8.5 0.221 0.26808 -0.047076 

9 0.209 0.24452 -0.035516 
9.5 0.177 0.2234 -0.046401 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

---______________-____________ -----------------------------------=-------------- ________ -----___--___--___--~~~~~~~~~~~~~~~ ____ 

VISUAL MATCH PARAMETER ESTIMATES 

Estimate 
T = 7.21053-003 
s = 1.0000E-008 

RESULTS FROM VISUAL CURVE MATCHING 



Baker Environmental, Inc. I Client: LANTDIV 

Project No.: CTO-252 Location: WPNSTA-Background Locations 

BGGWOSA Rising Head Test 

0 

1. 

0.1 

~ “2, 

0 

0 
0 J 

.OOl ~~~~~~~~~‘1~~111~11’~I~IIIIII’III~III~1’111111111 
0. 5.2 10.4 15.6 20.8 26. 

Time (min) 

DATA SET: 
gw05ar.dt 

02/09/95 

AQUIFER TYPE: 
Unconfined 

SOLUTION METHOD: 
Bouwer-Rice 

TEST DATE: 
October 8, 1994 

ESTIMATED PARAMETERS: 
K = 0.0002243 ft/min 
y0 = 1,742 ft 

TEST DATA: 
HO = 2.33 ft 
rc = 0.083 ft 
rw = 0.334 ft 

L = 10. ft 
b = 20. ft 
H = 17.02 ft 



AQTESOLV RESULTS 
Version 1.10 

02/09/95 11:03:59 

Data set ........... gw05ar.dt 
Data set title ..... BGGWOSA Rising Head Test 
Company ............ Baker Environmental, Inc. 
Project ............ CTO-252 
Client ............. LANTDIV 
Location ........... WPNSTA-Background Locations 
Test date .......... October 8, 1994 

Knowns and Constants: 
No. of data points .................. 69 
Radius of well casing ............... 0.083 
Radius of well ...................... 0.334 
Aquifer saturated thickness ......... 20 
Well screen length .................. 10 
Static height of water in well ...... 17.02 
Log(Re/Rw) .......................... 2.561 
A, B, C.......................,.. .... 2.442, 0.397, 0.000 

================================================================================ 
ANALYTICAL METHOD 

Bouwer-Rice (Unconfined Aquifer Slug Test) 

================================================================================ 
RESULTS FROM STATISTICAL CURVE MATCHING 

STATISTICAL MATCH PARAMETER ESTIMATES 

Estimate Std. Error 
K = 2.24283-004 +/- 2.68483-006 
yo = 1.74233+000 +/- 6.50983-003 

ANALYSIS OF MODEL RESIDUALS 

residual = calculated - observed 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals............... 19 
Number of estimated parameters.... 2 
Degrees of freedom................ 17 
Residual mean..................... 2.5093-005 
Residual standard deviation....... 0.007633 . . - Residual variance................. 5.8263-005 

Model Residuals: 

Time Observed Calculated Residual Weight 
------------- ------------- ------------- ------------- ------_----__ 



0.5 
0.5833 
0.6666 

0.75 en-. 0.8333 
0.9166 

1 
1.0833 
1.1666 

1.25 
1.3333 
1.4166 

1.5 
1.5833 
1.6666 

1.75 
i.8333 
1.9166 

2 

1.553 
1.509 
1.471 
1.433 
1.401 
1.376 
1.332 
1.319 
1.294 
1.268 
1.243 
1.218 
1.193 
1.167 
1.142 
1.117 
1.092 
1.073 
1.054 

1.5343 
1.5022 
1.4707 
1.4399 
1.4097 
1.3801 
1.3512 
1.3229 
1.2952 

1.268 
1.2414 
1.2154 
1.1899 

1.165 
1.1406 
1.1166 
1.0932 
1.0703 
1.0479 

'0.018669 1 
0.0068184. 1 

0.00029427 1 
-0.0068528 1 
-0.0086829 1 
-0.0041451 1 

-0.019192 1 
-0.0038799 1 

-0.001161 1 
g-37643-006 1 

0.0015782 1 
0.0025902 1 
0.0030875 1 
0.0020203 1 
0.0014306 1 

0.00035789 1 
-0.0012446 1 

0.0026626 1 
0.0061166 1 

_--_______________--_______ ---_--__----_____I____________ 
---__-_____________________=============================------------------------------ 

VISUAL MATCH PARAMETER ESTIMATES 

Estimate 
K = 2.24283-004 
yo = 1.74233+000 

RESULTS FROM VISUAL CURVE MATCHING 



Baker Environmental, Inc. Client: LANTDIV 

Project No , : CTO-252 Location: WPNSTA-Background Locations 

BGGWOSA Rising Head Test 

DATA SET: 
gw05ar.dt 

1.2 02/09/95 

1.08 AQUIFER TYPE: 
Confined 

0.96 SOLUTION METHOD: 
Cooper et al, 

0.84 
TEST DATE: 
October 8, 1994 

0.72 ESTIMATED PARAMETERS: 

’ 06 
T = 0.006994 ft2/min 
S = l.E-08 

\ - 
x TEST DATA: 

0.48 HO = 1.74 ft 
rc = 0.083 ft 

0.36 
rw = 0.334 ft 

0.24 

0*12 

0. 
0.001 0.01 0.1 1. 10. 100. 

Time (min) 



02/09/95 

AQTESOLV RESULTS 
Version 1.10 

11:36:20 

-----=========================================================================== 
TEST DESCRIPTION 

Data set ........... gw05ar.dt 
Data set title ..... BGGW05A Rising Head Test 
Company ............ Baker Environmental, Inc. 
Project ............ CTO-252 
Client ............. LANTDIV 
Location ........... WPNSTA-Background Locations 
Test date .......... October 8, 1994 

Knowns and Constants: 
No. of data points .................. 69 
Pumping rate ........................ 1 
Radius (distance) to obs. well ...... 0.083 

================================================================================ 
ANALYTICAL METHOD 

Cooper et al. (Confined Aquifer Slug Test) 

=============================================================================~ : 
RESULTS FROM STATISTICAL CURVE MATCHING 

STATISTICAL MATCH PARAMETER ESTIMATES 

Estimate Std. Error 
T = 6.99363-003 +/- l.l109E-003 
s = 1.0000E-008 +/- 2.41453-008 

ANALYSIS OF MODEL RESIDUALS 

residual = calculated - observed 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals............... 19 
Number of estimated parameters.... 2 
Degrees of freedom................ 17 
Residual mean...................... 0.002456 
Residual standard deviation....... 0.01245 
Residual variance................. 0.0001549 

Model Residuals: 
. . Time Observed Calculated Residual Weight 

_______------ ------------- ------------- ------------- ------------- 
0.5 1.553 1.5182 0.034844 

0.5833 1.509 1.4866 0.022359 :: 
0.6666 1.471 1.4561 0.014893 1 

0.75 1.433 1.4264 0.0065767 1 
0.8333 1.401 1.3976 0.0034157 1 



0.9166 
‘I 

1.083; 
1.1666 

1.25 
1.3333 
1.4166 

1.5 
1.5833 
1.6666 

1.75 
1.8333 
1.9166 

2 

1.376 1.3696 0.0063906 1 
1.332 1.3423 -0.010262. 1 
1.319 1.3157 0.0032987 1 
1.294 1.2899 0.0041499 1 
1.268 1.2g46 0.0034188 1 
1.243 1.24 0.0030218 1 
1.218 1.216 0.00202.64 1 
1.193 1.1925 0.00048113 1 
1.167 1.1696 -0.0026497 1 
1.142 1.1473 -0.0053184 1 
1.117 1.1255 -0.0084811 1 
1.092 1.1042 -0.012173 1 
1.073 1.0834 -0.010353 1 
1.054 1.063 -0.0089801 1 

----_---_----__--___---------------------------------------------- ------------------------------------------------------------------=~============ 
RESULTS FROM VISUAL CURVE MATCHING 

VISUAL MATCH PARAMETER ESTIMATES 

Estimate 
T = 7.24983-003 
s = 1.0000E-008 



Baker Environmental, Inc. Client: LANTDIV 

Project No. : 62470-252 Location: WPNSTA Yorktown 

BGGWO7A Falling Head Test 

DATA SET: 
gwO-/af.dt 

10. 02/01/95 

AQUIFER TYPE: 
Unconfined 

SOLUTION METHOD: 
Bouwer-Rice 

n 
ESTIMATED PARAMETERS: g i. w K = 8,2868E-05 ft/min 

5 

y0 = 1.679 ft 

B 

TEST DATA: 
HO = 1.'65 ft 

: rc = 0.083 ft 
cd rw = 0.334 ft 

z 
L = 10. ft 

f/l 0.1 b = 20. ft 
*l-4 
cl 

H = 32. ft 

0.01 
0. 10. 20. 30. 40. 50. 

Time (min) 



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 

02/01/95 

AQTESOLV RESULTS 
Version 1.10 

18:31:11 

____ ________________________________________---------------------------------------- _______________-___---------------------------------------------- 

TEST DESCRIPTION 

Data set........... b:gw07af.dt 
Data set title..... BGGW07A Falling Head Test 

Knowns and Constants: 
No. of data points .................. 
Radius of well casino ............... 

81 
0.083 
0.334 
20 
10 
32 
3.259 

0.000, 0.000, 1.967 

Radius of well......: ............... 
Aquifer saturated thickness ......... 
Well screen length .................. 
Static height of water in well ...... 
Log(Re/Rw) .......................... 
A, B, C ............................. 

__________________--____________________---------------------------------------- ____________-____--------------------------------------------------------------- 
ANALYTICAL METHOD 

Bouwer-Rice (Unconfined Aquifer Slug Test) 

=============================================================================: 
RESULTS FROM STATISTICAL CURVE MATCHING 

STATISTICAL MATCH PARAMETER ESTIMATES 

Estimate Std. Error 
K = 8.28683-005 +/- 5.34333-007 
yo = 1.67923+000 +/- l-92763-003 

ANALYSIS OF MODEL RESIDUALS 

residual = calculated - observed 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals............... 28 
Number of estimated parameters.... 2 
Degrees of freedom................ 26 
Residual mean..................... 2.9143-005 
Residual standard deviation....... 0.005318 
Residual variance................. 2.8283-005 

Model Residuals: 
.^ Time Observed Calculated Residual Weight 

------------- ------------- ------------- ------------- -------______ 
0.5 1.627 1.6183 0.0086899 1 

0.5833 1.614 1.6084 0.0056095 1 
0.6666 1.602 1.5985 0.0034682 1 

0.75 1.589 1.5887 0.00027825 1 
0.8333 1.577 1.579 -0.0019836 1 



0.9166 
1 

1.0833 
1.1666 _ 'J ̂. 

1.25 
1.3333 
1.4166 

1.5 
1.5833 
1.6666 

1.75 
1.8333 
1.9166 

2 
2.5 

3 
3.5 

4 
4.5 

5 
5.5 

6 
6.5 

1.57 1.5693 0.00069492 
1.564 1.5597 0.0043256 
1.551 1.5501 0.00088573 
1.545 1.5406 0.0043873. 
1.532 1.5312 0.00084186 

1.52 1.5218 -0.0017728 
1.513 1.5124 0.00055501 
1.501 1.5032 -0.0021633 
1.495 1.4939 0.0010505 
1.476 1.4848 -0.0087922 
1.476 1.4757 0.00031979 
1.463 1.4666 -0.0036349 
1.457 1.4576 - .O. 00064509 
1.444 1.4487 -0.0046997 
1.387 1.3962 -0.0092094 
1.343 1.3456 -0.002621 
1.293 1.2969 -0.0038656 
1.242 1.2499 -0.0078767 
1.198 1.2046 -0.0065904 

1.16 1.1609 - -0.00094486 
1.123 1.1189 0.0041193 
1.091 1.0783 0.012659 
1.047 1.0393 0.0077304 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

:: 
1 
1 
1 
1 
1 
1 

__-_____________-___-------- -------------------------------------------===------ ---_--_____-___--__---------- -----____-__________-------------------,--- 
RESULTS FROM VISUAL CURVE MATCHING 

VISUAL MATCH PARAMETER ESTIMATES 

Estimate , ,IX .A h K = 8.28683-005 



Baker Environmental, Inc. Client: LANTDIV 

Project No. : 62470-252 Location: WPNSTA Yorktown 

BGGWO7A Falling Head Test 
DATA SET: 
gw07af.dt 

1. 02/01/95 

0.9 AQUIFER TYPE: 
Confined 

0.8 
SOLUTION METHOD: 
Cooper et al. 

TEST DATE : 
0.7 October 9, 1994 

0.6 ESTIMATED PARAMETERS: 
T = 0.00189 ft2/min 

iz s 
\ 0.5 

= l.E-08 

!z TEST DATA : 
0.4 HO = 1.65 ft 

rc = 0.083 ft 

0.3 
rw = 0.334 ft 

0.2 

0.1 

0. 
0.001 0.01 0.1 1. 10. 100. 

Time (min) 



02/01/95 

AQTESOLV RESULTS 
Version 1.10 

17:41:11 

==-------==-------===----=---------------------=====---------------------------- __--_----------------------- 
TEST DESCRIPTION 

Data set ........... gw07af.dt 
Data set title ..... BGGW07A Falling Head Test 
Company ............ Baker Environmental, Inc. 
Project ............ 62470-252 
Client ............. LANTDIV 
Location ........... WPNSTA Yorktown 
Test date .......... October 9, 1994 

Knowns and Constants: 
No. of data points .................. 81 
Pumping rate ........................ 1 
Radius (distance) to obs. well ...... 0.083 

_________________--_____________________--------------------------- ___ ____________-____---____________________-------------------------------- 
ANALYTICAL METHOD 

Cooper et al. (Confined Aquifer Slug Test) 

________________-_______________________-------------------------------------- __ __ ____________--___----------------------------------------------- 

RESULTS FROM STATISTICAL CURVE MATCHING 

STATISTICAL MATCH PARAMETER ESTIMATES 

Estimate Std. Error 
= 

g = 
1.82283-003 +/- 8.84283-004 
1.0000E-008 +/- 7.10023-008 

ANALYSIS OF MODEL RESIDUALS 

residual = calculated - observed 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals............... 29 
Number of estimated parameters.... 2 
Degrees of freedom................ 27 
Residual mean..................... 0.01273 
Residual standard deviation....... 0.02637 
Residual variance................. 0.0006955 

Model Residuals: 

Time Observed Calculated Residual Weight 
____--------- ------------- ------------- ------------- ------------- 

0.4166 1.633 1.5962 0.03677 1 
0.5 1,627 1.5865 0.040457 1 

0.5833 1.614 1.577 0.036961 1 
0.6666 1.602 1.5677 0.034314 1 

0.75 1.589 1.5585 0.030541 1 



0.8333 
0.9166 

1 
1.0833 s-x*_ 1.1666 

1.25 
1.3333 
1.4166 

1.5 
1.5833 
1.6666 

1.75 
1.8333 
1.9166 

2 
2.5 

3.35 
4 

4.5 
5 

5.5 
6 

6.5 

1.577 
1.57 

1.564 
1.551 
1.545 
1.532 

1.52 
1.513 
1.501 
1.495 
1.476 
1.476 
1.463 
1.457 
1.444 
1.387 
1.343 
1.293 
1.242 
1.198 

1.16 
1.123 
1.091 
1.047 

1.5494 0.027632 1 
1.5404 0.029606 1 
1.5315 0.032484 1 
1.5228 0.028248 1 
1.5141 0.030916 1 
1.5055 0.0265Oi 1 

1.497 0.022989 1 
1.4886 0.024391 1 
1.4803 0.020722 1 

1.472 0.022964 1 
1.4639 0.01213 1 
1.4558 0.020232 1 
1.4477 0.015252 1 
1.4398 0.017203 1 
1.4319 0.012095 1 
1.3859 0.0010687 1 
1.3421 0.00094411 1 
1.3001 -0.0071401 1 
1.2599 -0.017883 1 
1.2213 -0.023309 1 
1.1842 -0.024204 1 
1.1485 -0.025522 1 
1.1142 -0.02317 1 
1.0811 -0.034077 1 

---------_____--_--_-----------------------~------------ ========================-------------------------------------------~-------- ---_ 
RESULTS FROM VISUAL CURVE MATCHING 

VISUAL MATCH PAF?AMETER ESTIMATES 
, ..P, Estimate 

r = 1.88963-003 
s = 1.0000E-008 



Baker Environmental, Inc. Client: LANTDIV 

Project No , : CTO-252 Location: WPNSTA Yorktown 

BGGWOYA Rising Head Test 

DATA SET: 
b:gw07ar.dt 

02/07/95 

AQUIFER TYPE: 
Unconfined 

SOLUTION METHOD: 

1, 
Bouwer-Rice 

n TEST DATE: 
t= October 9, 1994 
w 

5 

ESTIMATED PARAMETERS: 
K = 9,9601E-05 ft/min 

!i 0.1 y0 = 1,604 ft 

: 
d 

TEST DATA: 

"n 
HO = 1.85 ft 

cn 
PC = 0.083 ft 

.#-I PW = 0.334 ft 
f2 L = 10. ft 

0.01 b = 20. ft 
H = 34.7 ft 

16. 32. 48. 
Time (min) 

64. 80. 



AQTESOLV RESULTS 
Version 1.10 

02/07/95 08:01:55 

_____-------__-----_---------------------~~~~---~~-----~---------------------~~~ __________-_____________________________---------------------------------------- 
TEST DESCRIPTION 

Data set ........... b:gw07ar.dt 
Data set title ..... BGGW07A Rising Head Test 
Company ............ Baker Environmental, Inc. 
Project ............ CTO-252 
Client ............. LANTDIV 
Location ........... WPNSTA Yorktown 
Test date .......... October 9, 1994 

Knowns and Constants: 
No. of data points .................. 96 
Radius of well casing ............... 0.083 
Radius of well ...................... 0.334 
Aquifer saturated thickness ......... 20 
Well screen length .................. 10 
Static height of water in well ...... 34.7 
Log(Re/Rw) .......................... 3.305 
A, B, C ............................. 0.000, 0.000, 1.967 

Bouwer-Rice (Unconfined Aquifer Slug Test) 

================================================================================ 
RESULTS FROM STATISTICAL CURVE MATCHING 

STATISTICAL MATCH PARAMETER ESTIMATES 

Estimate Std. Error 
K = 9.96013-005 +/- 4.51943-006 
yo = 1.60353+000 +/- 1.44513-002 

ANALYSIS OF MODEL RESIDUALS 

residual = calculated - observed 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals............... 53 
Number of estimated parameters.... 2 
Degrees of freedom................ 51 
Residual mean..................... 0.001012 
Residual standard deviation... . . . . 0.0739 

.- Residual variance................. 0.005462 

Model Residuals: 

Time Observed Calculated Residual Weight 
___________-_ ------------- _--_____----- ------------- ------------- 



0.0666 1.815 1.5942 0.2208 
0.075 1.815 1.593 0.22197. 

0.0833 1.802 1.5919 0.21012 
0.1 1.664 1.5896 0.074448 I-__ 

0.1166 1.645 1.5872 0.057755 
0.1333 1.626 1.5849 0.041073 

0.15 1.62 1.5826 0.037387 
0.1666 1.626 1.5803 0.045684 
0.1833 1.601 1.578 0.022992 

0.2 1.613 1.5757 0.037296 
0.2166 1.613 1.5734 0.039583 
0.2333 1.588 1.5711 0.01688 

0.25 1.588 1.5688 0.019174 
0.2666 1.588 1.5665 0.021451 
0.2833 1.582 1.5643 0.017739 

0.3 1.582 1.562 0.020023 
0.3166 1.563 1.5597 0.00329 
0.3333 1.569 1.5574 0.011567 
0.4166 1.469 1.5461 -0.077122 

0.5 1.462 1.5349 -0.072881 
0.5833 1.456 1.5237 -0.067734 
0.6666 1.443 1.5127 -0.069669 

<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



Baker Environmental, Inc. Client: LANTDIV 

Project No. : CTO-252 Location: WPNSTA Yorktown 

BGGWO7A Rising Head Test 

DATA SET: 
gw07ar.dt 

1.2 02/07/95 

1.08 AQUIFER TYPE: 
Confined 

0.96 
SOLUTION METHOD: 
Cooper et al. 

TEST DATE : 
0.84 

October 9, 1994 

0.72 ESTIMATED PARAMETERS: 
T = 0.001348 ft2/min 

\ 0.6 8 s = 9.1157E-06 

x TEST DATA : 
0.48 HO = 1.6 ft 

rc = 0.083 ft 

0.36 
rw = 0.334 ft 

0.24 

0.12 

0. 
0.001 0.01 0.1 1. 10. 100. 

Time (min) 



AQTESOLV RESULTS 
Version 1.10 

02/07/95 08:26:38 

================================================================================ 
TEST DESCRIPTION 

Data set ........... gwO7ar.dt 
Data set title ..... BGGW07A Rising Head Test 
Company ............ Baker Environmental, Inc, 
Project ............ CTO-252 
Client ............. LANTDIV 
Location ........... WPNSTA Yorktown 
Test date .......... October 9, 1994 

Knowns and Constants: 
No. of data points.................. 96 
Pumping rate: ....................... 1 
Radius (distance) to obs. well ...... 0.083 

----============================================================================ 
ANALYTICAL METHOD 

Cooper et al. (Confined Aquifer Slug Test) 

============================================================================= 
RESULTS FROM STATISTICAL CURVE MATCHING 

STATISTICAL MATCH PARAMETER ESTIMATES 

Estimate Std. Error 
T = 1.34813-003 +/- 4.42433-004 
s = 9.11573-006 +/- 2.37793-005 

ANALYSIS OF MODEL RESIDUALS 

residual = calculated - observed 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals............... 53 
Number of estimated parameters.... 2 
Degrees of freedom................ 51 
Residual mean..................... 0.01723 
Residual standard deviation....... 0.06704 
Residual variance................. 0.004494 

Model Residuals: 
_- Time Observed Calculated Residual Weight 

_____________ ------------- ---- __------- ------------- ------------- 
0.0666 1.815 1.5817 0.23326 1 

0.075 1.815 1.5799 0.23507 1 
0.0833 1.802 1.5782 0.22383 1 

0.1 1.664 1.5747 0.089271 1 
0.1166 1.645 1.5714 0.073599 1 



0.1333 
0.15 

0.1666 
0.1833 "A. ..\ 

0.2 
0.2166 
0.2333 

0.25 
0.2666 
0.2833 

0.3 
0.3166 
0.3333 
0.4166 

0.5 
0.5833 
0.6666 

0.75 
0.8333 
0.9166 

1 

1.626 1.5681 0.057866 
1.62 1.5649 0.055065. 

1.626 1.5618 0.064187 
1.601 1.5587 0.042275 
1.613 1.5557 0.057317 
1.613 1.5527 0.060298 
1.588 1.5497 0.038258 
1.588 1.5468 0.041183 
1.588 1.5439 0.044058 
1.582 1.5411 0.040919 
1.582 1.5382 0.043752 
1.563 1.5355 0.027541 
1.569 1.5327 . 0.036321 
1.469 1.5191 -0.050148 
1.462 1.5061 -0.04408 
1.456 1.4934 -0.037426 
1.443 1.4811 -0.038112 
1.431 1.4691 -0.038085 
1.418 1.4573 -0.03934 
1.418 1.4458 -0.027839 
1.399 1.4345 -0.035549 
RESULTS FROM VISUAL CURVE MATCHING 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

-------~--------_ ---------------- 

VISUAL MATCH PARAMETER ESTIMATES 

Estimate 
T = 1.34813-003 
s = 9.11573-006 

ccccccccccccccaccccccccccccccccccccccccc>>>>>>>>>>>>>>>>>>>>>>>>>>>~>>>>>>>>>>>> 
,d-.. 



Baker Environmental, Inc. Client: LANTDIV 

Project No. : CTO-252 Location: WPNSTA Yorktown 

BGGWO8A Falling Head Test 

DATA SET: 
gw08af.dt 

10. 02/03/95 

AQUIFER TYPE: 
Unconfined 

SOLUTION METHOD: 
Bouwer-Rice 

n TEST DATE : 

z 
v 1, October 8, 1994 

2 

ESTIMATED PARAMETERS: 
K 

B 

= 0.0001057 ft/min 

~, , , , , , , , , , , , , ,111:: 

y0 = 1.425 ft 

0 
z 0 TEST DATA : 
cd 0 

HO = 1,47 ft 
"a 
VI 0.1 

0 rc = 0.083 ft 

V-l 0 rw = 0.334 ft 
cl L = 15. ft 

0 b = 20. ft 
0 H = 33.56 ft 

0.01 
0. 7.2 14.4 21.6 28.8 36. 

Time (min) 



02/03/95 12:33:46 

AQTESOLV RESULTS 
Version 1.10 

_____________------------------------------------------------------------------- __________-_-------------------------------------------------------------------- 
TEST DESCRIPTION 

Data set ........... gw08af.dt 
Data set title ..... BGGWO8A Falling Head Test 
Company ............ Baker Environmental, Inc. 
Project ............ CTO-252 
Client ............. LANTDIV 
Location ........... WPNSTA Yorktown 
Test date .......... October 8, 1994 

Knowns and Constants: 
No. of data points .................. 
Radius of well casing ............... 
Radius of well ...................... 
Aquifer saturated thickness ......... 
Well screen length .................. 
Static height of water in well ...... 
Log(Re/Rw) .......................... 
A, B, C ............................. 

74 
0.083 
0.334 
20 

5: 56 
3.407 

0.000, 0.000, 2.464 

================================================================================ 
ANALYTICAL METHOD 

Bouwer-Rice (Unconfined Aquifer Slug Test) 

_______------------------------------------------------------------------------- ____---------------------------------------------------------------------------- 
RESULTS FROM STATISTICAL CURVE MATCHING 

STATISTICAL MATCH PARAMETER ESTIMATES 

Estimate Std. Error 
K = 1.05733-004 +/- 1.40943-006 
yo = 1.42473+000 +/- 8.03103-003 

ANALYSIS OF MODEL RESIDUALS 

residual = calculated - observed 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals............... 29 
Number of estimated parameters.... 2 
Degrees of freedom................ 27 
Residual mean..................... 0.0007883 
Residual standard deviation....... 0.0173 
Residual variance................. 0.0002992 

Model Residuals: 

Time Observed Calculated Residual Weight 
____-_------- ______------- e---e-------- ------v-----w --~--__-~~--- 



1 
1.0833 
1.1666 

1.25 
1.3333 
1.4166 

1.5 
1.5833 
1.6666 

1.75 
1.8333 
1.9166 

2 
2.5 

3 
3.5 

4 
4.5 

5' 
5.5 

6.: 
7 

7.5 

8.; 
9 

9.5 
10 

1.277 
1.258 
1.226 

1.22 
1.201 
1.175 
1.163 

1.15 
1.131 
1.125 
1.106 
1.093 
1.074 
0.992 
0.929 

0.86 
0.803 
0.765 
0.708 
0.664 
0.626 
0.588 
0.556 
0.531 
0.493 
0.474 
0.436 
0.417 
0.398 

1.2447 0.032326 
1.2307 0.027257 

1.217 0.0090327 
1.2033 0.01667 
1.1899 0.011138 
1.1765 -0.0015439 
1.1634 -0.0003596 
1.1503 - 0.00033857 
1.1375 -0.0064633 
1.1247 0.00028311 
1.1121 -0.0061284 
1.0997 -0.0066808 
1.0874 -0.013358 
1.0163 -0.024321 

0.94993 -0.020925 
0.88787 -0.027867 
0.82986 -0.026863 
0.77565 -0.010648 
0.72498 -0.016976 
0.67761 -0.013613 
0.63334 -0.0073449 
0.59197 -0.0039687 

0.5533 0.0027043 
0.51715 0.013851 
0.48336 0.0096361 
0.45179 0.022214 
0.42227 0.013729 
0.39468 0.022316 

0.3689 0.0291 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

i 
1 
1 
1 
1 
1 

================================================================================ 

.A-.% RESULTS FROM VISUAL CURVE MATCHING 

VISUAL MATCH PARAMETER ESTIMATES 

Estimate 
K = 1.05733-004 
yo = 1.42473+000 



Baker Environmental, Inc. Client: LANTDIV 

Project No. : CTO-252 Location: WPNSTA Yorktown 

BGGW08A Falling Head Test 

DATA SET: 
gw08af.dt 

1.2 02/03/95 

1.08 
AQUIFER TYPE: 
Confined 

0.96 
SOLUTION METHOD: 
Cooper et al. 

TEST DATE: 
0.84 October 8, 1994 

0.72 ESTIMATED PARAMETERS: 
T = 0.003128 ft2/min 

\ 0.6 i S = 5.7019E-07 

x TEST DATA: 
0.48 HO = 1.47 ft 

rc = 0.083 ft 

0.36 
rw=0,334ft 

0.24 

0.12 

0. 
0.001 0.01 0.1 1. 10. 100. 

Time (min) 



AQTESOLV RESULTS 
Version 1.10 

02/02/95 14:41:52 

================================================================================ 
TEST DESCRIPTION 

Data set ........... b:gw08af.dt 
Data set title ..... BGGW08A Falling Head Test 
Company ............ Baker Environmental, Inc. 
Project ............ CTO-252 
Client ............. LANTDIV 
Location ........... WPNSTA Yorktown 
Test date .......... October 8, 1994 

Knowns and Constants: 
No. of data points .................. 74 
Pumping rate ........................ 1 
Radius (distance) to obs. well ...... 0.083 

================================================================================ 
ANALYTICAL METHOD 

Cooper et al. (Confined Aquifer Slug Test) 

_______-______---------------------------------------------------------------- ____________________---------------------------------------------------------- 
RESULTS FROM STATISTICAL CURVE MATCHING 

STATISTICAL MATCH PARAMETER ESTIMATES 

Estimate Std. Error 
T = 3.12843-003 +/- 2.67963-004 
s = 5.70193-007 +/- 6.33683-007 

ANALYSIS OF MODEL RESIDUALS 

residual = calculated - observed 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals............... 29 
Number of estimated parameters.... 2 
Degrees of freedom................ 27 
Residual mean..................... 0.002646 
Residual standard deviation....... 0.01386 
Residual variance................. 0.0001921 

Model Residuals: 

Time Observed Calculated Residual Weight 
___---_-~---- ------------- ------------- ------__---__ _____________ 

1 1.277 1.2419 0.035125 1 
1.0833 1.258 1.2263 0.031661 1 
1.1666 1.226 1.2111 0.014888 1 

1.25 1.22 1.1962 0.023838 1 
1.3333 1.201 1.1815 0.019489 1 



1.4166 
1.5 

1.5833 
1.6666 I._ 

1.75 
1.8333 
1.9166 

2 
2.5 

3.35 
4 

4.5 
5 

5.5 

6.: 
7 

7.5 
8 

8.5 

9.: 
10 

1.175 1.1671 0.007871 1 
1.163 1.153 0.010011 1 

1.15 1.1391 0.010885 1 
1.131 1.1255 0.005519 1 
1.125 1.1121 0.012937 1 
1.106 1.0989 0.0071143 1 
1.093 1.0859 0.0070741 1 
1.074 1.0732 0.00083799 1 
0.992 1.0008 -0.0087586 1 
0.929 0.93469 -0.0056857 1 

0.86 0.87413 -0.014133 1 
0.803 0.81846 -0.015461 1 
0.765 0.76715 -0.0021483 1 
0.708 0.71976 -0.011755 1 
0.664 0.67591 -0.011906 1 
0.626 0.63527 -0.0092746 1 
0.588 0.59758 -0.009575 1 
0.556 0.56255 -0.0065543 1 
0.531 0.52999 0.0010126 1 
0.493 0.49967 -0.0066725 1 
0.474 0.47143 0.0025715 1 
0.436 0.44509 -0.0090916 1 
0.417 0.42051 -0.0035138 1 
0.398 0.39756 0.00043972 1 

===================================================================~============ 
RESULTS FROM VISUAL CURVE MATCHING 

VISUAL MATCH PARAMETER ESTIMATES 
_. “e,u.“. Estimate 

T = 3.48493-003 
s = 5.70193-007 

, ,l s.-“.. 



BGGW08A Rising Head Test 

DATA SET: 
gw08ar.dt 

02/03/95 

AQUIFER TYPE: 
Unconfined 

SOLUTION METHOD: 
Bouwer-Rice 

n TEST DATE : 
October 11, 1994 

ESTIMATED PARAMETERS: 
K = 0.0001125 ft/min 
yo = 1.393 ft 

TEST DATA : 
HO = 2.25 ft 
rc = 0.083 ft 
rw = 0.334 ft 
L = 15. ft 

.b = 20. ft 
H = 33.55 ft 

0. 11.6 23.2 34.8 46.4 58. 
Time (min) 



AQTESOLV RESULTS 
Version 1.10 

02/03/95 14:16:35 

_____________-__---------------------------------------------------------------- ___________--------------------------------------------------------------------- 
TEST DESCRIPTION 

Data set ........... gw08ar.dt 
Data set title ..... BGGW08A Rising Head Test 
Company ............ Baker Environmental, Inc 
Project ............ CTO-252 
Client ............. LANTDIV 
Location ........... WPNSTA Yorktown 
Test date .......... October 11, 1994 

Knowns and Constants: 
No. of data points .................. 83 
Radius of well casing ............... 0.083 
Radius of well ...................... 0.334 
Aquifer saturated thickness ......... 20 
Well screen length .................. 15 
Static height of water in well ...... 33.55 
Log(Re/Rw) .......................... 3.407 
A, B, C ............................. 0.000, 0.000, 2.464 

_______------------------------------------------------------------------------- _________________--------------------------------------------------------------- 
ANALYTICAL METHOD 

Bouwer-Rice (Unconfined Aquifer Slug Test) 

_____________--_---------------------------------------------------------------- _______-_----------------------------------------------------------------------- 
RESULTS FROM STATISTICAL CURVE MATCHING 

STATISTICAL MATCH PARAMETER ESTIMATES 

Estimate Std. Error 
K = 1.12523-004 +/- 2.34953-006 
yo = 1.39323+000 +/- 1.08093-002 

ANALYSIS OF MODEL RESIDUALS 

residual = calculated - observed 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals............... 35 
Number of estimated parameters.... 2 
Degrees of freedom................ 33 
Residual mean..................... 0.001578 
Residual standard deviation....... 0.02983 .- Residual variance................. 0.0008896 

Model Residuals: 

Time Observed Calculated Residual Weight 
___---------- __----------- --_---------- ------------- ------------- 



0.5&Z 
0.6666 

0.75 ,,-a.m 0.8333 
0.9166 

1 
1.0833 
1.1666 

1.25 
1.3333 
1.4166 

1.5 
1.5833 
1.6666 

1.75 
1.8333 
1.9166 

2 
2.5 

3.35 
4 

4.5 
5 

5.5 
6 

6.5 
7 

7.5 
8 

8.5 *.--, 
9.: 

10 

1.369 1.2965 0.072477 
1.331 1.2811 0.049917 
1.312 1.2658 0.046173 
1.281 1.2507 0.030265 
1.255 1.2358 0.019159 

1.23 1.2211 0.0088765 
1.217 1.2066 0.010436 
1.192 1.1922 -0.00019575 
1.173 1.178 -0.0049984 
1.148 1.164 -0.015953 
1.135 1.1501 -0.015092 
1.123 1.1364 -0.013396 
1.104 1.1228 . -0.018847 
1.085 1.1095 -0.024476 
1.078 1.0963 -0.018263 
1.059 1.0832 -0.024193 
1.047 1.0703 -0.023294 
1.034 1.0575 -0.023548 
1.022 1.0449 -0.022939 
0.933 0.97244 -0.039436 

0.87 0.90496 -0.034964 
0.8 0.84217 -0.042173 

0.756 0.78374 -0.02774 
0.706 0.72936 -0.02336 
0.661 0.67875 -0.017754 
0.617 0.63166 -0.014659 
0.592 0.58783 0.0041687 
0.554 0.54704 0.0069552 
0.529 0.50909 0.019912 
0.484 0.47377 0.010235 
0.466 0.44089 0.025107 
0.447 0.4103 0.036698 
0.421 0.38183 0.039167 

0.39 0.35534 0.03466 
0.377 0.33068 0.046315 

1 
1 
1 
1 
1 
1 

i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

:: 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

____________---__--------------------------------------------------~------------ ____________________-----------------------------------------------~------------ 
RESULTS FROM VISUAL CURVE MATCHING 

VISUAL MATCH PARAMETER ESTIMATES 

Estimate 
K = 1.12523-004 
yo = 1.39323+000 



Baker Environmental, Inc Client: LANTDIV 

Project No, : CTO-252 Location: WPNSTA Yorktown 

BGGW08A Rising Head Test 

DATA SET: 
gw08ar.dt 

1.4 02/03/95 

1.26 AQUIFER TYPE: 
Confined 

1.12 SOLUTION METHOD: 
Cooper et al. 

TEST DATE : 
0.98 

October 11, 1994 

0.84 ESTIMATED PARAMETERS: 
T = 0.004426 ft2/min 

E \ 0.7 S = l-E-08 

x TEST DATA : 
0.56 HO = 1.39 ft 

rc = 0.083 ft 

0.42 
rw = 0.334 ft 

0.28 

0.14 

0. 
0.001 0.01 0.1 1. 10. 100. 

Time (min) 



AQTESOLV RESULTS 
Version 1.10 

02/03/95 14:32:36 

================================================================================ 
TEST DESCRIPTION 

Data set ........... gwO%ar.dt 
. Data set title ..... BGGW08A Rising Head Test 

Company ............ Baker Environmental, Inc 
Project ............ CTO-252 
Client ............. LANTDIV 
Location ........... WPNSTA Yorktown 
Test date .......... October 11, 1994 

Knowns 'and Constants: 
No. of data points .................. 83 
Pumping rate ........................ 1 
Radius (distance) to obs. well ...... 0.083 



ANALYTICAL METHOD 

Caoper et al. (Confined Aquifer Slug Test) 

========================================================~==========~============ 
RESULTS FROM STATISTICAL CURVE MATCHING 

STATISTICAL MATCH PARAMETER ESTIMATES 

Estimate Std. Error 
T = 4.26923-003 +/- 1.09353-003 
S = l.OOOOE-008 +/- 4.09083-008 

ANALYSIS OF MODEL RESIDUALS 

residual = calculated - observed 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals............... 35 
Number of estimated parameters.... 2 
Degrees of freedom................ 33 
Residual mean..................... 0.01517 
Residual standard deviation....... 0.03096 
Residual variance................. 0.0009585 

M&de1 Residuals: 

Time Observed 
------------- -e--w--- ----- 

0.5 1.369 
0.5833 1.331 
0.6666 1.312 

0.75 
0.8333 
0.9166 

1 
1.0833 
1.1666 

1.25 
1.3333 
1.4166 

1.5 
1.5833 
1.6666 

1.75 
1.8333 
1.9166 

2 
2.5 

3 
3.5 

4 
4.5 

5 
5.5 

6 
6.5 

7 
7.5 

8 

1.281 
1.255 

1.23 
1.217 
1.192 
1.173 
1.148 
1.135 
1.123 
1.104 
1.085 
1.078 
1.059 
1.047 
1.034 
1.022 
0.933 

0.87 
0.8 

0.756 
0.706 
0.661 
0.617 
0.592 
0.554 
0.529 
0.484 
0.466 

Calculated Residual Weight 
------------ ------------- ------_------ 

1.2751 0.093888 1 
1.2583 0.072682 1 
1.2419 0.070091 1 
1.2258 0.055163 1 
1.2101 0.044885 1 
1.1947 0.035298 1 
1.1796 0.037432 1 
1.1647 0.027268 1 
1.1502 0.022826 1 
1.1358 0.012154 1 
1.1218 0.013241 1 
1.1079 0.015067 1 
1.0944 0.0096427 1 

1.081 0.0040142 1 
1.0678 0.010207 1 
1.0548 0.0041694 1 
1.0421 0.0048896 1 
1.0296 0.0044336 1 
1.0172 0.0048071 1 

0.94687 -0.013866 
0.88246 -0.012462 i 

0.8233 -0.023296 1 
0.76881 -0.012813 1 
0.71855 -0.012547 1 

0.6721 -0.011099 1 
0.62912 -0.012123 
0.58931 0.0026862 : 

0.5524 0.0015997 1 
0.51814 0.010859 1 
0.48632 -0.0023183 1 
0.45674 0.0092631 1 



8.5 0.447 0.42922 0.017781 1 
9 0.421 0.4036 0.017395 1 

9.5 0.39 0.37975 0.010253 1 
10 0.377 0.35751 0.019489. 1 

___________--------------------------------------------------------------------- ____---------------------------------------------------------------------------- 
RESULTS FROM VISUAL CURVE MATCHING 

VISUAL MATCH PARAMETER ESTIMATES 

Estimate 
T = 4.42563-003 
s = 1.0000E-008 
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February 14, 1995 

Baker Environmental, inc. 
Airport Office Park, Building 3 
420,Rouser Road - 
Coraopolis, Pennsylvania 15108 

(412) 269-6000 
FAX (412) 269-2002 

Commanding Off&r 
Atlantic Division 
Naval Facilities Engineering Command 
Building N-26, Naval Station 
Norfolk, Virginia 235 1 l-6287 

AttTl Mrs. Brenda Norton, P.E. 
Code 1822 

Re: Contract N62470-89-D-48 14 
Navy CLEAN District III 
Contract Task Orders (CTOs) 0252 and 0228 
Investigation-Derived Wastes Summary and Recommendations 
Naval Weapons Station Yorktown, Yorktown, Virginia 

Dear Mrs. Norton: 

Investigation-derived wastes (IDW) were generated during the recent field investigations at Sites 6,7,12, and 
16 (CT0 252) and Site Screening Areas (SSAs) 1,6,7, and 15 (CT0 228) at Naval Weapons Station Yorktown, 
Yorktown, Virginia. These IDW included soil cuttings (solids), well development/purge water, and 
decontamination fluids (liquids). Presently, for CT0 252 the solids are being stored in four, 20 cubic Iyard roll- 
off boxes and four, 55-gallon steel drums while the liquids were being stored in tanker trucks (due to the recent 
freezing temperatures the tanker trucks were transported to Hampton Roads Sanitation District (HRSD} for 
disposal) and nine, 55-gallon steel drums. For CT0 228, the liquids are being stored in twelve, 55-gallon steel 
drums. Tables 1 and 2 provide a summary of the various IDW and estimated volumes from CTO-0252 and 
CTO-0228, respectively. 

Between the time period of November 22,1994 and December 9,1994, samples were collected from the various 
IDW streams for laboratory analysis. Composite samples were collected~om each roll-off box (composed of 
three grab samples from each roll-off box) and one composite sample was collected from all of the drums for 
CT0 252. 

Liquid wastes generated from CTO-0228 were separated into two groups: water containing decontamination 
chemicals and water collected during the development and purging of groundwater monitoring wells. A 
composite sample was collected from each group. 

For the solids, a single composite sample from each rolloff box was submitted for analysis of full. Toxicity 
Characteristics Leaching Procedure (TCLP) compounds and the Resource Conservation and Recovery Act 
(RCRA) hazardous waste characteristics of ignitability, corrosivity, and reactivity. Samples of the liquid waste 
were submitted for the analysis of the Total Toxic Organic (TTO) and TAL metals lists as requested by HRSD. 

A Total Quality C’orporation 



Mrs. Brenda Norton, P.E. 
February 14, 1995 
Page 2 

Table 3 compares the analytical results against the contaminants applicable to identify the wastes as potentially 
hazardous by characteristics under RCRA for purposes of proper handling and disposal. Tables 4 and 5 
summarize the organic and inorganic contaminants detected in the IDW samples collected, respectively. The 
results in Tables 4 and 5 are useful in dete rmining appropriate treatment and disposal options. 

CONCLUSIONS AND RECOMMEND ATIONS - SOLID IDW 

Composite samples from the roll-off boxes and drums of drill cuttings did not exhibit any contaminant at levels 
which exceed the regulatory level as defined by RCRA. Therefore, the soil contained in the roll-off boxes and 
dnms are not a hazardous waste by characteristic. 

Based on these results, Baker recommends that the soils be dumped at their respective sites and graded to match 
the existing surface topography using a backhoe. This alternative is acceptable (and encouraged) at Superfund 
sites per U.S. Environmental Protection Agency (USEPA) Management of IDW Guidelines (See Attachment 1). 

CONCLOUSIONS AND RECOMMENDATIONS - LIQUID IDW 

As with the solid IDW, the liquid IDW sample results did not exhibit any contaminant at levels exceeding the 
regulatory levels. However, five inorganic compounds and one organic compound were detected above the 
Federal drinking water standards. The inorganic compounds included arsenic, barium, cadmium, lead, and 
mercury. The single organic compound to exceed the Federal drinking water standard was trichloroethene (TCE). 
TrichIoroethene concentrations exceeded the Federal drinking water standard of 5 pg/L in samples IDW-Drums 
and IDW-D/W with concentrations of 34 ug/L and 8 ug/L, respectively. 

Based on the analytical results presented above, WPNSTA Yorktown and HRSD authorized that the water 
contained in the tanker trucks (CT0 252) and drums (CT0 228) be disposed of by discharging to HRSD. The 
tanker trucks were transported to HRSD and pumped into the sanitary system. To dispose of the liquid contained 
in the 55-gallon drums, it will be necessary to either use a vacuum truck to transport the liquids or to pump the 
water into the nearest tanker truck. The drummed water can then be disposed of along with the water already in 
the tanker. It is anticipated that this activity can be performed during the current phase of the field investigation 
for CTO-302. 

For the nine drums (CT0 252) which were not authorized (from composite sample IDW-drums) for discharge 
to HRSD, Baker recommends that C&M Waste Oil Division mobilize to the Station and dispose of the waste. 
The cost is $120 for the truck mobilization and $0.30/gallon of IDW Liquid. The company can manifest the 
waste as a non-hazardous waste for tracking purposes. 



Mrs. Brenda Norton, P.E. 
February 14,1995 
Page 3 

If you have any questions or require additional information, please do not hesitate to contact me at 
(4 12)-269-2038 or Mr. Richard F. Hoff (Activity Coordinator) at (412) 269-2099. 

Sincerely, 

BAKER TONMENTAL, INC. 

&g-ii&- 

Donald C. Shields 
Project Manager 

DCS/lq 

At&bents 

A..._ 
cc: MI. Jeffrey Harlow, WPNSTA 

Mr. Gregory P. Hatchett, Code 1822 
Ms. Ollie Glodis, Code 02116 (w/out attachments) 
Ms. Lee he Rapp, code 183 (w/out attachments) 



TABLE 1 

L 

SUMMARY OF INVESTIGATION-DERIVED WASTES AND ESTIMATED VOLUMES 
CTO-0252 - SITES 6,7,12 AND 16 

Notes: T = Tanker Trucks 
DS = Drummed Soil 
RS = Roll-Off Box Soil 
55-Gallon Drums not Filled to Capacity 



TABLE 2 

SUMMARY OF INVESTIGATION-DERIVED WASTES AND ESTIMATED VOLUMES 
CTO-0228 - SSAs 1,6,7 AND 15 

Sample Number Media 

IDW - D/C Liquid 
IDW-D/W Liquid 

Notes: D/C = Drummed Chemicals 
D/W = Drummed Water 

Quantities Containment 

4 Steel 55-Gallon Drums 
8 Steel 55-Gallon Drums 

Estimate Volume 

Approximately 160 gallons 
Approximately 320 gallons 



TABLE 3 

COMPARISON OF ANALYTICAL RESULTS AGAINST RCRA HAZARDOUS WASTE CHARACTERISTIC PARAMETERS 

CTO-0228 
CTO-0252 SSAS 1.6,7 and 

Sites 47, 12, and 16 15 
EPA Regulatory 
HW Level 121DW 16 IDW IDW - IDW- IDW- 
No. contaminant (/Q/L) 6IDW-VI’ 61DW DSG) 61DW RS”’ 7 IDW-Tn’ 7 IDW DSm 7 IDW RS” 12 IDW-T+’ Rs@) 16 IDW-p’ l2P lhWILP D/C”’ D/W@’ 

DO04 Arsenic 5,000 224 3oou 3oou 130 3oou 3oou 225 3oou 1ou 3oou 434 1ou 29.6 

DO05 Barium 100,000 613 852 970 273 974 -800 496 953 2oou 1,040 3,330 398 2oou 

DO 18 Benzene 500 5u 5u 5tJ 5IJ 5v 5u 5U 5U 5U SU 5U 5u 5u 

DO06 Cadmium 1,000 11.4 5U 5U 6.3 5U SU 7.3 5U 5U 5u 25u 1olJ 5u 

DO 19 Carbon Tetrachloride 500 5u 5u SU 5U 5u‘ 5U 5U 5u 5U 5U 5U 5u su 

DO20 Chlordane 30 NA 0.0014u 0.0014u NA ‘0.0014u 0.0014u NA 0.0014U NA 0.0014U NA NA NA 

DO2 1 Chlorobenzene 100,000 5u 5U SU 1J SU 5u 5U 5u 5U 5u 5U 5u 5u 

DO22 Chloroform 6,000 5U 5u 5u 5U 5U 5U 5U SU 5U SU 5u 5u 5u 

DO07 Chromium 5,000 606 5ou 5ou 273 5ou sou 357 5ou 1ou 5ou 1,590 260 141 

DO26 Creosol 200,000 NA NA NA NA NA NA NA NA NA NA NA NA NA 

DO16 2,4-D 10,000 NA O.OlSU O.OlSU NA 0.015u 0.015u NA 0.015u NA 0.015 NA NA NA 

DO27 1,4-Dichlorobenzcne 7,500 IJ sou sou SU sou 5ou SU 5ou 5U sou SU IOU IOU 

DO28 1,2-Dichlorobenzene 500 1J NA NA 5U NA NA 5u NA 5U NA 5U 1OU NA 

DO29 1.1.Dichlorocthylene 700 NA NA NA NA NA NA NA NA NA NA NA NA NA 

DO30 2,4-Dinitrotolucne 130 1ou 5ou 5ou 1ou 5ou 5ou 1ou 5ou 1ou NA 1ou 1ou 1ou 
I 

DO13 Lindane 400 NA NA NA NA NA NA NA NA NA NA NA NA NA 

DO09 Mercury 200 521 0.2u 2ou 5U 0.2u .o.su SU 0.2u 3U 0.2u 168 0.2u 0.2u 

:I 



TABLE 3 (Continued) 

COMPARISON OF ANALYTICAL RESULTS AGAINST RCRA HAZARDOUS WASTE CIL4R4CTERISTIC PARAMETERS 

EPA 
HW 
No. Contaminant 

DO 14 Methoxychlor 

Regulator! 
Level 

WV 

10,000 

ID040 lliichloroethene (TCE) I 500 

1 DO41 12,4,5-Trichlorophenol 1 400,000 

4OCFR.261 
10,000 

1 1 Cyanide (p&/kg) 1 10,000 

NA 

Notes: (‘) Tanker Liquid Samples Analyzed for Total Toxic Organic (‘ITO) List and TAL Metals at Request of Hampton Roads Sanitation District (HRSD) 
0) Solid Waste Analyzed for Full TCLP and RCRA Hazardous Waste Characteristics 
NA - Not Analyzed 
U - Not Detected at Contract Required Quantification Limit (CRQL) 



TABLE 4 

ORGANIC COMPOUNDS DETECTED IN INVESTIGATION-DERIVED WASTE SAMPLES 

CTO-0252 
CTO-0228 

SSAS 1,6,7 and 
Sites 6,7,12, and 16 15 

12 IDW 16 IDW IDW - IDW- IDW- 
6IDW-?“I 61DW DSe) 61DW Rd’ 7 IDW-I? 7 IDW DS@ 7 IDW RS@ 12 IDW-‘I+) RS” 16 IDW-Ter Its@) DlumFP D/Cc’, DlWoJ 

Compound (Liquid) (Solid) (Solid) (Liquid) (Solid) (Solid) (Liquid) (Solid) (Liquid) (Solid) (Liquid) (Liquid) (Liquid: 

JOLATILE ORGANICS 

Acetone 5J NA NA IOU NA NA 85 NA 8J NA 20 NA NA 

2-B&none 1ou 1oou 1oou 6JB 1oou 1oou 7BJ 1oou 4BJ IOOU 5BJ NA NA 

Chlorobenzene 5u SU 5u 1J 5u 5u 5u su SU 5u SU su 5u 

1,2-Dichlorobenzcne IJ NA NA 5u NA NA 5u NA 5u NA 5u NA NA 

1,3-Dichlorobenzcne 1J NA NA 5u NA NA 5u NA 5u NA 5u NA NA 

l,+Dichlorobenzene 1J sou 5ou 5u 5ou sou 5u 5ou 5u 5ou SU NA NA 

2-Methylphcnol NA NA NA NA NA NA NA NA NA NA NA NA NA 

Hexane 5u 5u SU SU su 5u 493 5u 56J 5u 7,000J OU OU 

2-Hexanone 2J NA NA 1ou NA NA 1ou NA 5J NA 100 NA NA 

Methylene Chloride 5u NA NA 5u NA NA 5u NA 5u NA 1BJ NA NA 

Trichloroethcne 5U 5U .5u 5U 5U SU 5u 5U 5u SU 34 su 8 

Toluene 5u NA NA 2J NA NA 5u NA 5u NA 5u 5u su 

Xylenes 2JB NA NA 5u NA NA SU NA 5u NA 5u NA NA 

JEMIVOLATILE ORGANICS 

Bix(2-Ethylhexyl)phthalate 1ou NA NA 12 NA NA 20 NA 10 NA 98 1ou 1ou 

2-4.Dimethylphenol 1ou NA NA 1ou NA NA IOU NA 1ou NA 90 IOU 1ou 

1RGANICS 

Alpha-BHC 0.003U NA NA 0.006 NA NA 0.003u NA 0.003u NA 0.003u 0.003u 0.003u 

Beta - BHC 0.006U NA NA 0.030 NA NA 0.006U NA 0.006U NA 0.006U 0.006U 0.006U 

Heptachlor 0.003u 0.0003u 0.0003u 0.0003u 0.0003u 0.0003u 0.0003u 0.0003u 0.0003u 0.0003u 0.004 0.0003u 0.0003t 

Notes: (‘1 Tanker Liquid Samples Analyzed for Total Toxic Ckganic (TTO) List and TAL Metals at Request of Hampton Roads Sanitation District (HRSD) 
0) Solid Waste Analyzed for Full TCLP and RCRA Hazardous Waste Characteristics 
NA - Not Analyzed 
U -Not Detected at Contract Required Quantification Lit (CRQL) 
J - Eatiiated Concentration 



TABLE 5 

INORGANIC COMPOUNDS DETECTED IN INVESTIGATION-DERIVED WASTE SAMPLES 

CTO-0252 
Sites 6.7, 12, and 16 I CTO-0228 

SSAS 1,6,7 and 
15 

16 IDW IDW - IDW- IDW- 
RSe’ Dnlms*’ D/C” D/W”’ 

(Solid) (Liquid) (Liquid) (Liquid) 

NA 232,000 11,400 52,100 

Compound 
6IDW-T(“ 
(Liquid) 

Aluminum 169,000 

Arsenic 224 3oou 

613 1,040 Barium 

Beryllium 

Cadmium 

Calcium 

NA 11 

11.4 su 

NA 503,000 

5ou 1,590 1 260 1 141 

/Cobalt I 105 NA i NA 1 50U 1 NA I NA t 123 1 NA 1 5OU NA 

268 NA 

473,000 NA 

/Lead 230 sou 

76,300 NA 

NA 

Magnesium 

Manganese 9,500 1 5,550 1 656 3,120 

INickel 1 224 NA I NA 1 153 I NA 1 NA I 174 1 NA 1 40U NA 

*- 1 Potassium I 61.600 NA 

3oou 

1ou 

NA 

NA 

NA 

NA 

NA 

7.8 

5ou 

71,000 

IOOU 1 2ou 1 1ou 

34,000 1 93,300 1 17,000 

1ou I 1ou I 100 
1 Vanadium 516 

I ZiiC I 4,600 NA NA 786 NA NA 1,020 NA 2ou 

NA NA NA NA NA NA NA NA I Cyanide 1 NA 

Notes: c) Tanker Liquid Samples Analyzed for Total Toxic Organic (TI’O) List and TAL Metals at Request of Hampton Roads Sanitation District (HRSD) (1) 
Solid Waste Analyzed for Full TCLP and RCRA Hazardous Waste Characteristics 

NA - Not Analyzed I 
U - Not Detected at Contract Required Quantification Limit (CRQL) 
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United states 
ErwirofuTtWtal Protection 
AWncV 

office of Publication: 9345.3~03FS 
Solid Waste and April 1992 
EmergencyResponse . 

&EPA Guide to Management of 
Investigation-Derived Wastes 

Office of Emergency and Remedial Reapon% 
Hazardous Site Control Division. OS-22OW Quid< Refarerxx! Fact Sheet - 

. 

CERCJA field investigation activities (e.g., remedial investiga&m/feasiity studies and rem&ial designs) may result in the generation of 
wastematerialsthatrrrlavposearisktohumanheallhaadthe envimument. These~~tiond~~~u~~mayiadadedrilliogmuds, 
cuttings, and purge titer from test pit and well &taIlatiom purge water, soil, and other materials tim eoIlection of sample residues (e.g., ash, _ 
spent earhon, spell development purge water) 6rom testing of treatment. t~logies and pump and treat systems; amm&amd pasonal 
protective equipment (PPE); and solutions (aqueous or otherwise) used to deeotltaminate nondispnsable protective dothing and eclaipment 
The management of IDW must ensure pmmction of human health and the envimnment and cornpIy with (or waive) regnkttcq requirpatts - 
that are applicable or&&ant and appropriate requircm~ (ARAR).’ -lJGs fad sheet presents au over&v of passibIe lDW msmaganent 

‘options; disc&e5 t+pwectiYencss requhkmentsau~ ARARS associated with these optious+nd outiines generai objectives established for 
IDW management under Superfuud.L 

.1..\_ The generaI options for managing IDW (see Highiight 1) are 
lection a$ either (1) immediate disposal or (2) some i$e of 

I, immanagement Itwimmanagunentmayindudestorageor 
---~temporarymcasures. Asd&ussedbclow~thespe&ic0ption~~ 
@eUeciwihdependonthetypeofwasteprqduced,itsrela&e 
threat to human health and the environment, and other site-spe&c 
COtlditiOnS 

IDW MANAGEMENT FCEQB 

WhenmanagingIDW,sitemaaagersaterequiredtochoosean 
option that: (1) is protect& of human health and the environment 
and (2) complies with (or waives) AIURs, as df3crii below. 

Protectiveness 

In determining’if a particular management/disixxal option is 
protective, site managers should consider the foIIowiug: 

l The contaminants, their concentrations, and totai volume of 
IDW; 

* Media potentiaUy affezcmd (e.g., ground water, soiIj’ under 
management options; 

l Ixcation of the nearest population(s) and the iikciihood and/or 
degree of site access; 

: 
+=‘J~ Manageme& of treatability study and treatment pilot wastes is 

-xscd in Guide for Condutiing Treatabiitv Studies Under 
w Interim F&, December I989, EPA/540&S9flS8. 

Lruormation oo management of IDW generated during 
Pmbminary Assessments and Site?.nvestigations is provided in 
Manawment of hwesti~tion-Dcriv& Was& Duriun Site 
Iwcstirrations, Uay 1990, EfA/S40/G-91/M)9. 

l Potential exposures to workers; and 

l Potential for enYiiomentaIimpaas. 

.’ ., 

AsageneraiNk,itwiiIbenecessaryt6usehestprofcssionaI 
judgment, iti Iight of Me sitespecigc conditions, to determine 
whether an option is pmtective of human health and the 
environment For exampIe, a site manager may detent&e that 

. staring IDW temperarily until the Cna! action or returning IDW to 
its source is protectivq based on knowiedge that the material poses 
Iowriskand/orthatthe~aaionwilladdrtssanyrisksparedby 
the wastes and there wilI he no unacceptable risks in the interim 

AI-, if the site includes or is near r&dent&l areq the 
site is unscau@ ‘&I/or contaminants appear to he present at 
unacceptable leveh, it may not be protective to return excavated 
soil to the source. Storing IDW in containers in an on-site, secure 
location, or sending it off site immediateIy may be more 
appropriate. 

Site managers also need to consider the potential effects of 
IDW management-reiatal aaivities on environmental media. For 
example, pouring contaminated purge water on the ground around 
a well may not be prudent, because such an action could mobikze 
any hazardous constituents present in the soiI or introduce 
contaminants into clean soil. 

CompIiance with ARARs 

Remcdiil InwstigatiowFezsibiIity Study (FU/FS) and RemediaI 
Design (RD) actions must compty with ARARs Yo the extent 
practicable, considering the’ exigencies of the situation” (NCP, 55 
FR 8756; emphasis’ added); therefore, it genera@ wiII not be . 
rmxsary to obtain a waiver if an ARJ& cannot be attained during Y 
tbcsc aaiom If a site manager determines that, based on sitc- 

.%, 



TvpeofIDW - 

soil 

Aqueous liquids (ground water, 
surface water, &iUing fluids, .othex 

De4xntamiuatioLl fluids 

Disable PPE 

Hihlight k IDW MANAG- OPTIONS 

Gcneratidn Pr0CeSd Ma&agement Options 

. weg/test pit instauatiotl 
l Bof&oIedrilhg 

- Soilsampling 

- . 

- Sludge pima sampug 

-Deco - ammmariou of PPE+ 
and equipmeat 

. sampling pnJcedures or other 
on-site ac2tkitie-s 

. 

0 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

RZXUlUtObOfifi&&ot 
source immatq after 
generation 
Spread around boring, pit, or 
sotme within the AOC+ 
Consolidate in a pit (within 
the AOC) 
scud to on-site mu+ 
smdmTDuoffsite 
imme 
store &Jr iluure trea- 
and/or disposal 

RenVntObOGIl&pit#CX 
sixmeimm~a&r 
gell* 
SCXldt0OMitClDU 
SendtoTDUoffsite . 
.- 
store for future treatmalt 
anarordispasat 

i2tzfz:G 
qeu(-us~)~ 
Send.@ assite TDU 
Send to offkite commen% 
treatment unit 
Send to POTW+ 
StOEfbKfUtURtnatmcnt 
and/or dispod 

Send to on&e IDU 
Evamte (fbr s&all amounts 
of low con- or@ic 
fluids) 
Send to TDU off site 
immediatcty 
store for future tlratmult 
anaor e 

Send to on&e TDU 
Place in on-site industrial 
dumpster 
Send to TDU off site 
immediateiy 
store for future treatment 
andlor dkposaI 

* The generatiou ptoxsses I&ted here are prmided as exampIes. IDW may atso be produced as a result of activities not 
listed here. 

+ A& Arca of Qxwni~+tioo (AOCs at a sites may not yet have been ideatifk‘at the time of the RIB); TDu: 
%%hw/dkposal Unis POTW: Publicly Owned Treatment Works; PpE: Pcxsonal Protective Equipment . . 

-. 
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xific factors, compliance with an ARAR is practicable but an 
-’ ARAR waiver is warranted for an R&FS or RD action, an interim 

action waiver may be available if the final remedy wiII attain the 
ARAR. An actioe menxxandum should be pnparcd @r the 
waiver, the state given an opportunity to commeu~and the decision 
document placed in the admiuismtive record. 

Potential ARARs for IDW at CERCLA sites include 
reguIat.ions under the Resource Co-on and Recovery A~x 
(RCRA) cmduding both kderai and State underground @ction 
amrol (UK) reguIations), the CIean Water Act (CWA), the &an 
Air Act (CA&L), the Toxic Substances Contx~I Act (XXX), and 
otbex State fmironmental laws Hw these various requhnmts 
may cl+% or. innuence IDW management d edsionsisdesaii 
below. -. 

Resource Co usemntion and Recovery Act (RCRQ Certain 
scaiom of the RCRA SubtitIe C &am&us waste regulations (CL& 
land disposal restrictions and storage resrrictiosrs)~bCARARS 
@r IDW.shouId RCRA haza&uswastebeideat&data’site. 
(NotethatRCRAmaybe:reIevantandappro@&cveuifthe 
lDWisnotaRCRAhazardouswastc.), Awsteishamrdow 
undcrRcRAifitis~assuchin4ocFR26131-26133orif 
it f2xbi.i.t~ one .of four chafaae&icx &nit&@& ax&vity, 
rcactiv%y, or tuxi&y. 

. _ 
.Y.. Site managexs should not assume thatawasteooolsideredto 

~apotentialriskataCERCLAsiteisalistedmcharac~ 
CRA-waste. untilthcdspositiYceYidence(reco~ 

test resuI& otllfz ku~eclge ofwaste prqwrti~) that t&e Low is 
a RCRA hazardous waste, site mauqyxs.sbouId manage it in a 
prMectivemanner(butnotnecmarityiua ccordancewith Subtitle 
Crequhxnenb). BusinessremrdsorfaciEiypmessessbouldbc 
exam&d to determine v&ether RCRA fisted wastes ~oere 
generated and are present in the IDW. For characte-ristic wastes, 
site managers should reIy on’testing resul& or on knowkdge of the 
materhI’s pro@= If best profe&onaI judgment and a&able 
information indicate tha< for prok&veu& ceasOOS (or because 
RCRA req&ments are reIevant and a@opriate), IDW is best 
managed as a Qazardous was&” management in acco&nee.with 
Subtitle C re$xirements is prudent, regardless of xvM&m it is 
knowutobeaRCIL%waste. 

If aqueous Iiquid IDW is considered a RCRAhazardous waste, 
the site manager shouId determine whether the Domestic Sewage 
IZcIusion (DSE) appIies to the diseharge.of that IDW to a POTW. 
The RCRA DSE exempts domestic sewage and any mixture of 
domestic sewage and other wastes that passes through a sewer 
system to a POTW for treatment from dassification as a solid waste 
and, therefore, as a RCR4 hazardous waste (40 CFR 261.4). 

l Land Disposal‘Restriaions 

. . - If ID% is determined to be a RCRA hazardous waste and 
)..\ subject to the Iand disposal restrictions (‘LDRs), land disposal” of 

cle IDW will be prohibited unless specified treatment standards are 
let (see Superfund LDR Guides #5 and #7, Determinhx When 

LDRS Are Applicable to CERCLA. Resuouse~ Act&s and 
Determining When LDRs Are ReIevant and Awrorxiate to 
CERCLA Resr>onse Actions, OSWER Directive 93473-05FS and 
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9347343FS, June 1989 and ‘December 1989 and the ~cp, 55 m 
3759, March 8,199O). “Land dw occurs when wastes eom 
different AOCs are cousoIidated into one AOC; v&en wastes are 
moved outside an AOC (for treatment or storage) and returned to 
the same or a different AOC; or when wastes are cxmteq p&m 
in a separate hazardous waste management unit. such as an 
incinerator or tank within the AOC, and then redeposited &to the 
AOC 

Storing IDW in B au~t&e fi ~OL%IIIC IdeprCe in M& a 
material is stored, tlmlspow treat4 clisposd oz or otlte 
bandleT (40 CFR 26O.lO)) within the AOC andl then lrrtmning it 
to its source, however, & allowable without meeting the spe&$d 
LDR treatmcut standards. Under the definition of “hazardous 
waste management unit” (40 CFR 260.10), E!J?A states that k 
contaiuer alone does not ConstiMte a unis the unit inciudes the 
containersandtheIandorpaduponwhi&tIxyareplaced* 
Thercfore,retumingIDw~hasbeeustomdincontainers(not 
tanksorotherRcRArrgulat+dunits)withintheAOCtoitssaurce 
doesnotconstituteIanddispox&asIongascontainersannot 
managedinsucbamanncras~axwituteaRCRAstorageunit 
asdefi.nedin4OCFR260.10. Inaddition,sampIinganddirecx 
replacement of wastes within an AOC do m wnstitute land 
ciispcsal.~ . 

l Storane 
.: 

Subtitle C outlines’ the storage requirements fw RCRA 
hazardous wastes. Under RCRA, “storage” is defined as “the 
holding of hazardous waste fix a temporary period, at the ad of 
which the hazardous waste is treat~‘ciispod 04 or st0red 
elsewhere” (40 c.l?Fao~10). 

On-site Superfund actions are only required to comply with the 
substantive standa& of other Iaws (see 40 CFR 3005, definitions 
of appIicable or relevant and appropriate requiremez&). Superfund 
sites are alsO exempt from permit requirements under CERCLA 
§l2l(e). Therefore, site managers are not required to compIy with 
admiu&rative requirement triggered by RCRA storage dcadIines 
(e.g., amingeney plauuiug inspections, reaxdkeping). GeneraUy 
equivalent admin&m& activiw arc undertaken at Superfund 
sites, however, under existing Superfund management practice% 

Site managers storing known RCRA hazardous waste must 
CompIy with the substan&e, technic4 requiremew of 40 CFR 
Parts 264 and 265 Subparts I (containers), J (w&s), and L (waste 
piles), to the extent pm&able. (See HIghIight 2 for a summary 
of these technicaI requirements for each type of unit). In addition, 
the groundwater monitoring requirements of 40 CFJR Parts 264 
,wd 265 Subpart Fare potential ARARs, and f:o the extent they are 
determined to be ARARs at a site, they should he attained to the 
exteut practicable (or waived). (In many cases, punchvater 
monitoring conducted during the RJXFS will provide protection 
equivaknt to the Subpart F requirement+.) 

VOTE: Under the LDRs, restricted RCRA hazardous waste 
may not be stored at a site uuIess the storage is soIeIy for the 
purpose of aaxmuiating sufficieac quantities of the waste to 
facilitate pmper disposal, treatmenS or remvery (see 40 CFR 
26850). GeneraUy, storing IDW until a final disposal option is 



HigtGglrt 2: 

EXAMPLES OF RCR4 TECHNICAL STORAGE 
. REQUIREMENTS- 

RCRA storage requiremeuts, applicable to both less-than- 
9Odqs generators and permitted or interim status storage 
fadliti~mayincludethefolIowingsubstantiverequirements: 

Containers &I CFR 264 Subpart 1 and 265 Subpart I 

l . Containers must be in good condition 
. Wastes must be compatible wit& container 
. container must be dosed during storage 
. Container storage areas must have a ax&iumeut 

system that can contain 10 perceut of the vohxme of 
containersorofthelargestcoutaiuer 

. Spilled or leaked waste must be removed from the 
coUecUon area as necessargto ptev#lt overfiw 

Tanks 4OCFR264SubpartJaud265SubpaktJ 

. Tanks must have a seamdary containment qstem that 
indudes a i&r, a vault, a doubi+wakd tan& or an 
equivalent de&e (applies only to certain tanks) 

WastePiles 4O&R264SubpaxtLand265SubpartL 

. Waste piks must have a Iinu and a leachate coItecthu 
andremovaIsystwz 

. Owpenbperat.ors must have a nm4n control system 
topreventflwontotheactiveportiouofthepile 
duringpeakdis&argefYomatleasta25-yearstorm 

. Owmxs/operators gnxsi have a rufmff managemeat 
system to a%kct cd control at least thewatervohne 
resulting from a %-hour, 25-year storm 

* This is a partial list of substantive requirements. For 
moredetail,see4OCFRPartZ64audZ65. 

selected in a Record of Decision (ROD) and implemented during 
the remedial action is allow-able storage under the RCRA LDR 
storage pcohibitiou.] 

l Recordkeekn and Manifesting 

If hazardous waste5 are sent off site, the site mauager must 
comply with both administrath and suf~antive elements of the 
RCRA generator requirements of 40 CFR Part 262 and LDR 
notification and certihtion requirements of Part 268. (Fat 
example, a site manager must prepare au LDR nofificatiou and 
oertification when restiictd Wastes are sent off site to a land 
diiposaf fkxitity.) These standards iudude requirements such as 
lauifests for shipping waste that list a hazardous waste list&s aud 

&araaeristics applicable to the waste (see 40 CFR 26211), 
packaging and transport requirements, and recordkcephg 
requirements. 

If the LDRs are appiicabk, the following infOrmation should k 
collecteci and available before the rCmoM1 of wastes to an o&i= 
diiposal faeili~ EPA htious waste number, L.DR treatmat 
standards, manifest UUmber for the waste shipment, and waste 
analysis data. 

. 
l Undermund Iuicctiou Conttol c[TIC) PKXIT& 

Und& the UK regulations, RCRA hazarilaus wastes may be 
injected&.0ChsIpvmitt&wellr Insomecases,ha2atdous 
liquids, such as e&acted ground water h+om pump aud treat 
opera~maybeiujectediutoaCk3ssNUICweIl. Forexamp& 
ground watw contaminated with RCRA hazardous wastes may be 
injeaediDtoClassTVpermittedweIlsifitispart0fa~~ 
response action or a RCRA corrective action and if it has beea 
ueated’toSu~~~reducehazardousconstituentspriortosuch 
i,njecUm-* (RQIA Q 3020(b)). (See A~tdk&UiW of md 

. . ~toRCX4andCERCLAGFcwndWater 
‘Ifeeatmen~Reiniecticm, OSWERDiie #92348146, December 
1989.) 

l Non-RCRA Hazardous Wastes 

Some non-RCRA hazardous waste may be subject to. 
mauagement requhmeuts under Subtitle D of RCRA as solid 
wastes. Subtitle D regulates disposal of soiid waste in facilitie such 
asmunjcipallan~ l3xrefo~nou-RCRAharardousIDW,su~ 

as decontaminated PPE or equipment, may need to be disposed o’ 
in a Subtitle D lkilitj (depending 011 State requirements). 

: 

C&an Water Act @3X). Diiges of aqueous IDW to surhce 
water and publicly OFrmed trcaIment works (POT%) may be 
required to compty with CWA Federal, ‘State, and local 
requirements. Requiremeats to be met may indude water quality 
criteria, preaeatment standards, State water quality &&a&, and 
NPDES permit condition% Dii discharges to on-site waters are 
subject only to suhstautive requirements, while discharges to 
POT% and other off-site discharges must comply with both 
substantive and admiahralive <TWA requirements (iiduding 
permitting requirements). (See Guide to Diig CERClA 
Aqueous Wastes to POTWs, June 1991 and CEZCLA CompJian~ 
with the CWA and SDWA, #%34L2-06FS, January 1991.) 

Toxic Substances GJIIQV~ Act (TSCA). If IDW contains PC%, 
TSCAtreatment and/or ci&pasal requirements may apply during its 
management TSCA requirements regulate the disposal of materiaI 
contaminated with PCBs at concentrations of 50 ppm or greater as 
found on site (Le, based on sample auaiysii and not the PCB 
concentration of th& source material {e-g., transformer fluid)). 
(See PCB Guidance Manual, EPA/54O/G--9o/oo7, August 1990.) In 
addition, TSCA storage requirements may apply that Limit the time 
that PCBs may be stored to one year. Furthermore, if PCB 
mate&Is are mixed with a RCRA hazardous waste, they may be 
regulated by the LDR California list probibitioas. (See RCRA 
secu~ ww)P) SJxJ (EN 

Department ofTransportation (DOT) requirements. Where ID WV 
will be dispoSea of off site or transported on public roads io a site, 
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I’ requirements for containerizing, labciiig, and transporting 
hazardous materials and substances may appiy. 

State req uirements. Promulgated State regulations that are kgaIly 
en&ceable, timely identified, and more stringeat than Federal 
regulations may be potential AFURs for IDW managed on site.. 
Substantive requirements of State law that may be MURs for 
‘IDW management include State water quaky standards, direct 
discharge Ii&s, and RCRA quirements (mcludiug underground 
iujcction coacrol reguktcious) promulgated in a State with an 
authorized RCRA hazardous waste mauagemeat program (as well 
as progmms authorized by State laws). Off-site, subsmotive and 
administrative requirements of State law may appiy. 

O&Site Policy. In addition to complying with requiremeuts of 
Federal and State laws, all off-site dispc& of wastes must comp& 
with CER- section X31(d)(3) and the CERCLA Off-Site Poliq 
(O!WER Directive No. 9834.11 (November l&1987)). The off- 
Site Poiiq establishes aiteria for sehting an appmpriate 
treatmat, storage, or cIispcM kiiity 0, indudiug n3easc 
crituia for all faciiih that rfxeive wastes Born CERCLA- 
authorized or funded response actions. h additioa, rcceMng 
facilities must be in compliance with all “applicable laws” 

Before shipping wastes off site, approval should be obtain& fw 
the pqosed diq%xaI facility from EPA’s RqionaI offsite PO@’ 

..,--Coot’rlinator~ In addition, EPA has adopted a pdicr for Superfuna 
3s shipped out of State that written notilication should be 
tided to receiving staccs (OSWER Dii 9330207, 

September 14,19S9)- 

GENERAL OBJEcnvEs FOR ID%’ MA&GE&lENT 

In addition to the two requirements of pmtcuiveness and 
compliance with Airs to the extent practicable (on site) or 

compliance with applicable law (off site), EPA has identi&d two 
general objectives that Superfund site managers should amid? 
when managing D3W.z (1) mimmizarion of IDW generation; and 
(2) management of IDW consistent with the Cnal cefnedy for the 
site. The ext&t to which these objectives can be achieved is highly 
dependent on site-spe&ic circumstances 

IDW Minimization 

Site managers should strive to miaimbz the generation of IDW 
to reduce the need for spcxial storage or di.spcxal requinxuents’that 
may result in substa.ntial additional costs yet provide little or no 
reduction ia site r&s relative to the 6naI remedial a&on- 
Generation of IDW can bc uCnim&d through proper planning of 
all remedial activities that may generate IDW, as well as t&tough 
use of screening information from the site inspection The potential 
problems of managing IDW should be a f&or in choosing an 

.- investigative, method. Site managers may wish to consider 
‘ear, techniques such as replacing sofvent-baxd deaners with aqueous- 

xed cleaners for decontamination of equipment, r+tse of 
.uipmeot (where it can be decontaminated), limitation Of t.r&ic 

between clean and hot zones, and drilling methods and sampling 
techniques that generate little waste. E3ampleS of Such tecbn@eS 
include using gridding teclmiqucs to mmimize the number of test 
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pits or using soil borings instehd of test pits. ~it,e.xna~ mg 
and sub.wface sampling m+Yxls may in&de- the use of S~~JJ 
dieter borehoks, as well as borehole testing methods such as a 
core pcnetmmeter instead of coring. Site mauagers shouId Z&J & 
careful to keep hazardous wastes separate hm uo&azc&ot~~ 
waste& 

Most IDW (with the cxa?ption of nou-hdigcnous IDW) 
generated during the course of ELI invest@tiou are intrinsic 
elemcufs of the site. If possible, IDV $xnIld be cousidcred part of 
the site and should be managed wit!~ other wastes ftoru the sit+ 
consiscentwiththefinalremedy. ThiswiUavoidthcuecdfor 
separate treatmeat and/or disposaI arrangeuIentS. 

Because early pkinniig for IDw-mauag~ can pnvent 
unnccessuyaxbaudtheuseof -t~dtrposalcapacity, 
IDW mauagemw should be considered as earlyas passiie during 
theremedial- Akcyde&ioutobcuBdeis~hCthcrtbe 
wasteWiUbestktreataQMispasedOfiiediatefyOfaddressedWith 

thetinaIxenxdy. Ifaddmssedwiththe~natnmodly,IDWvotames 
shonkIbeconsickruIintbeFS. Juaddition,vi&nIDWisstored 
on site, it should be mauaged as part of the first remedial 
a&u/operable unit that addrcsxs the’ affected media. 

SELZXXION OF IDW DISPOSAL OPTIONS 

The fi&wiag sections preset the Agem@ presumptions for 
IDW management that have been established basd ouTlie abcw 
consi*% The actual option se&&l should be based upon 
best professional judgment and shotsI~I tie bat0 accouut the 
following factorsz 

l The type and quantity of IDW generated (sludg&oil, aqueous 
liquid, non-indigenous IDW); 

l Compliance with AR/&s, to the extent practicable (ou site); 

l ’ IDW mirkiiatioq aad 

0 Whether the final remedy is anticipated to be an off-site or on- 
site remedy (or tpis information is unknown) #and whether IDW 
can be managed consistent with the final remedy. 

Off-site FinaI Remedies 

If a site manager believes that the final remedy will involve off- 
site dis&xxal of wastes, EPA’s presumption is to manage the ID%’ 
as part of the remedial action addressing the wasteImediut.n Thus, 
until the final action, the IDW may bc stored (e.g., dnrmmtd, 
covered waste pile) or retumcd to its source. However, the 
management option selected should also take into account any 
protectiveness concerns, ARAE& and other relevant sitwpccific 
Eaccors (e.g., weather, storage space, and public coacern/ 
perceptions). 

T 



There are several potential reasons why it may be advisabte to 
store JDW until the final action Pkst, because wastes at the site - 
will be shipped off site eveutualty, returning IDW (especially sludges 
and soil) to its source wouId require that it be excavated again 
Thus, site managers may consider it practical to containerire lDW 
as soon as it is generated. Second, storing IDW in containers may 
he more protective than returning it to its source- Third because 
offsite actions may trigger such requirements as the LDRs, 
tempomy storage will eliminate the need to meet these additional 
requirements until the final remedy. 

In some cases, circumstances may Iead site managers to choose 
toretumthelDWtoitssourCe. Tbismaybeappropriateifitis 
determined that retumlng IDW to the source is protcztive and that 
storage at the site is not possiiIe or practicable (Le., given State or 
community ameros). In other casq long-term storage may not 
be protective, and immediate off-site disposal may be a better 
option 

Off&e Remedy 

Rxamukr A site involves volatile organic RCRA hazardous 
wastesthat~likefybesentoffsiteforfinalveabnentand 
dispcxd Site oxdiom are such that temporary storage of 
IDW is considered ptoteUive until the remedial action 
begins Beciuse&4tedispos&wiUuiggerRCRAdispo4 
requirements such as the LDRs and immediate 
containerizatioEt WouM be more protective than redelxxiting 
into the source area at the time of sampling the site 
mauager decides to containetiz the IDW (and comply with 
RCR4 substantive technical tank and container standards) 
until the final action is initiated 

On-site Final Remedies (or Final Management in au Uukuowu 
LOdiOI!l 

When Cnal management of waste5 is likely to occur on site, the 
management presumptions vary depending on the type of lDW 
produced- 

s1udge/soiI 

GeneraUy, the Agency ecpxts sludge or soil lDW will be 
returned to its source if short-term protectiveness is not an issue. 
The reason bebind this presumption is that IDW that may pose a 
risk to human health and the environment in the Iong term WilI be 
addressed by the final action. Storage of RCRA hazardous LDW 
in containers w&l&~ the AOC prior to return@ it to the soutxx 
will not trigger the LDRS, as long as the containers are not 
managed in such a way as to constitute a RCRA storage unit as 
defined in 40 CFR 260.10. Therefore, it may be possible to store 
IDW temporarily before redisposing of it However, EPA belie-ves 
hat, in many cases, returning sludges and soils to their souke 

immediately will be protective and will avoid potentially inctcased 
costs and rcquiremcnts associated x4it-h storage. Sitespccifrc 
decisions on how to manage sludge and soil lDW may ultimately 

6 

vary from the presumption hased On proQxtiveness, ARkU$ and/or 
communi~ ConcefDs. 

Sludge/soil 

Example I: tie soil at a site axttains wastes that 303 
expectedtobestabiionsiteduringthefinaIremedial 
action. The site manager determines that sending soil IDW 
off site is not cost- hcaiuse off-site disposal weld 
involve testing and transport costs for a r&uiwly smah 
mount of waste. Instead, knowing that the site is secure 
andthatredisposingthewasteatthcsourcewillnotiaaease >, 
siteriskortiolateARARs,thesitemanagerdecidesto 
retumsoillDWtothesourceareafiomwhichitoriginated. 

Examuk2: Asitemanagerdtbatremmiugblgbly 
mminamdPC33wastestothegroundatasiteisnot 

se&e because of the potential risks -ted with the 
mater@ instead, the site manager chooses to drum the 
wasteandselldit&site(iialmpiiancewith~cA.~(0ff- 
sitedispo&mayocarrlmmediatelyoratalaterda~) 

I~XSI&C 3: Soil IDW &ntamlnated with a RCRA 
hs2afdous~isgeneratedfi-omasoilborlng. Thesite 
managerdeeidestoputthelDWba&lntothebo&ole 
immedktelyaftergeQeratio&butensures rhatsiterisbvda 
notbeincteased(e.&thecontaminatedsoilWillllotbe 
replaced.a! a greater depth than where it was originally so 
that it wiil not contaminate Ykatt?.ateas) and that the 
contamination will be addrcs&i in the final remedy- 

-c L 

Aqueens Liquids 

EPA has not established a presumption for the management of 
aqueous liquid ID‘W (e.g* ground water). Site managers should 
determine the most appropriate disposal option f.%r aqueous liquids 
on a site-spc&lc basis. Parameters to consider, cspeciaI@ in 
making the protec&ness d&ion, indude the volume of IDW, the 
contaminants present in the ground water, the prcsenae of 
contaminants in the soil at the site, v&ether the ground or surf&e 
water is a drinking water supply, and whether the ground-water 
plume is contained or moving. Special dispos&handiing may be 
needed for driliing fluids txcause they may contain siguificant soiid 
components Examples of aqueous liquid management de&ions 
considering these faaors are presented in the box on the next page. 

Non-indigenous DDW 

Nonindigenous IDW (e.& sampling materials, disposable PPE, 
decontamination fluids) should be stored until the final remedy or 
dipcsed of immediately. If contaminated, such waste may not be 
disposed of onto the ground bemuse such an action would add 
contamination that was not present when activities began at the sit 
(c-g, sotvcnts used for demntamination). If non-indigenous ID 
is contaminated with RCRA hazardous waste, it must be managed 
in acoxdancc with RC’RA Subtitle C requirements. Otbetwise, site . 



: - 

“i . 

Aqueous Liquids 

Example k A site manager has large volumes of ground 
water IDW and does not know if it is contaminated. 
Pouring this IDW on the ground would not be protective, 
because it may contaminate previous@ uncontaahated soil 
or may mobilize contaminants that are present in the soiL 
‘Therefore, the site mauagcr stores t&e water in a mobile 
tank until a determination is made as to whether the water 
and soil are contaminated or until the lkal action. 

ExampIe 2: IDW is generated from the sampling of 
background, upgradient wells. Because there are no 
community concerns or evidence of any soil contamination 
fi-om other sources, the site manager decides to pour this 
presumably uncontaminated IDWon theground around the 

. 
Example 3: Purge water B0m a deep aquiffx is known to 
be contaminate with a RCIU hazardous WartcAtthis 
sit% if this water were pured on the gfcnui& it c0uld 
eoutaminate a previously uncontaminated shallow aquifer 
that is a potential d&king water source and would have to 
comply with the LDRs. The site manager decides to 
contaiuerize the water within the AOC and store it until the 
fhaI remedy. 

managers may generally dispose of it in an on* dumpster (for 
PPE). 

Non-indigenous JDW - 

Examde 1: Disposable PPE (e.g., gloves, shoe covers) 
becomesconmminatadwithRCRAhazardouswnsteduriagthe 
field imeigatiOa. The site manager Containettrcs and disposes 
of this IDW in cOmp!iance with RCRA. Subtide C 
requirements. 

Example 2: Diible equipment becomes contaminatkd 
during a Geld inv&gatiot~ The site manager decontaminates 
them and sends them to a Subtitle D facility. . . 

CO- CONCERNS 

Residents of comnxmities near a CER- site, local 
govemum% or States may have coacems about certain disposal 
metboclsorlong-tcxmst0rageofIDWatthesite. Aswirhall 
CERCLA activiw site marngexs should fzvaate communi~ 
omcemsregardingd&p3saloflDWindccidingwbatactiotitotakc 
For .cxatnplq if a community is concaned about the direct 
discbzgeofIDWwatertosurfkcwatcron*sitcmanagcrsmay 
want to consi& sendiug the water to a POTW, if one is k3cxed 
nearby. In some instan- it may be 3pptoptiate to prepaxe fhct 
sheets, indude options in other cornme tehtious documents, or 
explain IDW management decisions &t p&k meexiugs prior to 
actions. 

NOTICE The policies set out in this memorandum are not fiual agency action, but are intended solely as guidauce. They are not 
intended, nor 011 they bc retied upon, to create auy rights enforceable by any party in litigation with the United States. EPA officials 
may decide to follow the guidance provide in this memorandum, or to act at variance with the guidance, based on an a~a&.is of 
specific site circum.staaces. The Agency also reserves the right to change this guidance any time without public not&. 
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Appendix F 

Only Chain-of-Custody Forms associated with Background Sampling 
are included in this appendix. 
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CTO-0252 
BACKGROUND - SOLIDS 

VALIDATION 

F Analysis Requested Analysis Received 

/ 

t: 

is 

X 

X 

X 

X 

X 

- 

- 

2 
2 
ii 

X 

X 

X 

X 

X 

- 

- 

- - 
E 3 E d k 
- 
- 
- - 
- 

- 

- 
- - - 
- - - 

- 

w 

! 
L 

- 
X 

- 

X 

- 

X 
- 

X 

X 

X 

X 

X 

X 

X 

X - 

X - 

X 

X 
- 

X 

X 
- 

X 
- 

X 
- 

X 
- 

X 
- 

X - 

X - 

/ DATE DATE 
REC’D 

911194 

911194 

9121194 

8/30/94 

9121194 

w3Ol94 

9121194 

8l3Ol94 

9121194 

9121194 

lO/lOl94 

- 

d +- 
d k 
X 

X 

X 

X 

X 

- 

- 
g 
s 2 i: k - - 
- 
- 
- 
- 
- 
- 
- - 
- - - 
- - - 

- 

1 lz z k!. 
- 

X 

X 
- 

- 

X 
- 

X 
- 

X 

X 
- 

X 

X 

X - 

X 

X 

X 

X 

X 
- 

X 

X 
- 

X 
- 

X 
- 

X 

X 
- 

X - 

X - 

- 

- 

7 
ri a k - - 
X 

- 

X - 

- 

X - 

X 

X 

X - 

X 
- 

X 

X 

X 
- 

X - 

X 

X - 

X 
- 

X 
- 

X 
- 

X - 

X 

x 
- 

X - 

X - 

X 

- 

6 
3 

9 li 
- 
- 
- 
- 

- 
- 
- 
- 

- 
- 
- 

- 
- 
- 
- 

- 
- 
- 
- 

‘!::I B 1 COMMENTS SHIPPED SAMPLE ID 

8123194 BGSSORR 

X - 

X - 

X 
- 

X 
- 

X 

19 I 11 I 9744 I 

33 1 20 1 9779 1 

X 
- 

X - 

X 
- 

X 
- 

X - 

X 
- 

X 

10/10/94 

10/10/94 

10l10/94 

E lOl10194 

10110l94 

10/10/94 

10/10/94 

BBVALXLS I c -’ *- 2 of 10 

33 1 20 1 9779 1 

33 1 20 1 9779 1 

X 
- 

X 
- 

X 

X 
- 

X 
- 

X 
- 

X 
- 

X 
- 

X 9/l 6194 1 BGS20D 
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VALIDATION 

9119194 jBGWPSDO301D 

./ 
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CTO-0252 
BACKGROUND - SOLIDS 

VALIDATION 

*:$$$$:~~I x 1 1 x 1 1 I I I I I I X I I X I I I I I I I I ll’l”‘Y4 I '6 I 4Y I 9~3 I 

Analysis Requested Analysis Received 

DATE 
SHIPPED SAMPLE ID 

10/20/94 BGCPSDO102 

g/29/94 BGCPSDOlOf 

IO/S/94 HGCPsDo101 

10/20/94 BGcPsDolol 

9129194 BGCPSD0301D 

10/S/94 HGCPSDO301D 

10/20/94 BOCPSD0301D 

DATE 
REC’D COMMENTS 

X X X X X X X X 11/10/94 20 4s 9857 

X X 10124194 2s 4s 98S7 

X X 10/20/94 15 

X X’ X X X X X X 11/10/94 20 4s 98S7 

X X 10124194 2s 4s 9857 

X X 10/20/94 1s 

X X X X X X X X 11/10/94 20 4s 9857 

10/S/94 HGCPSDO402 X X 10/20/94 1 s 

10/20/94 BOCPSD0402 X X X X X X X X 11/10/94 20 4s 9857 

10/3/94 FJGTCSD0301D X X X X 10124194 21 49 9865 

10/24/94 HGTCSD0301D X X X X 11110/94 16 49 9865 

g/2g/g4 ~~~~~~~~~~~~ I X x lOJ24!94 25 49 9865 
. ..t. 

10,3,g4 ~~~~~~~~1 X X 10/14/94 11 49 986s 
I~~~, , , , , I I I I I I I I I I I I I I I . I ..I. ,,,,.a I .H I 1,. I ^^__ I 

BBVAL.XL.SISoti& 5 of 10 
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BACKGROUND - SOLIDS 

VALIDATION 

Analysis Received Analysis Requested - 
g 
s z d li - - - - 
- - - - - 
- 
- - - - - 
- - - - - - 

- 

!-! t; 
2 ki 
X 

- 

- 

- 

X 
- 

- 

X 
- 

- 

- 

X 

- 

- 

X 
- 

X 
- 

- 

X 
- 

- 

- 

X 

- 

X 
- 

- 

- 

- 
@ 2 5 a .k - - - - - 
- - - 
- 
- 
- 
- - - - 
- 
- - - 

8 

X 

X 

X 

X 

X 

X 

X 

X 

- 

X 

- 

E 
B 
s a 

- 

- 

- 
- 

- 

- 

- 

- 
- 
- 
- 
- 

z d k 
X 

X 

X 

X 

X 

X 

X 

X 

X 

E 
8 
d cl 
X 

- 

X 

X 

X 

X 

X 

X 

X 

X - 

- 

2 :: ii - - 
X - 

- 

X 
- 

- 

X 
- 

- 

X 

- 

- 

X 

- 

X - 

- 

- 

X - 

- 

- 

X 
- 

- 

- 

X - 

8 
s 
3 
2 
!- 

X 

X 

X 

X 

X 

X 

X 

X 

- 

X 

DATE 
RECD 

- 

$ Fl z. 

X 
- 

- 

- 

X 
- 

- 

X 

- 

X 

X 

- 

X 
- 

- 

X - 

- 

X 
- 

- 

- 

X - 

- 

9 
9 k 
X 

- 

- 

X - 

- 

- 

X - 

- 

- 

X 

- 

- 

X 
- 

- 

X - 

- 

X 
- 

- 

- 

X 
- 

- 

- 

X 
- 

- 

- 

- 
i3 9 5 a .k 
- - - - - 

- - 
- 
- - - 
- - 
- - - - - 

8 j COMMENTS 
DATE 

9865 

9865 

986s 

9865 

9865 

9865 

9865 

98665 

10,3/94 BGTCSDOSOl 

10/24/94 BGTCSDOSOl 

11/l 1194 BGTCSDOSOl 

10,3/94 BGTCSDOSOZ. 

10/24/94 BGTCSDOSO2 

1 l/l l/94 BGTCSDOSOZ 

10,3/94 BGTCSDO601 

lOl24194 BGTcsDO601 

1 l/l l/94 BGTCSDO601 

10/3/94 BGTCSDO602 

10124194 BGTCSDO602 

1 l/l l/94 BGTCSW602 

10,3/94 BGTCSDOlOl 

10/24/94 BGTCSDOlOl 

11/11/94 BGTCSDOlOl 

10/3/94 BGTCSDOlO2 

10/24/94 BGTCSDOIOZ 

1 l/l l/94 BGTCSD0102 

10/3/94 BGTCSDO201 

1 O/24/94 BGTCSDOZO 1 

1 l/28/94 

10124194 

11/10/94 

1 l/28/94 

10/24/94 

11,10/94 

11128194 

10/24/94 

1 l/10,94 

1 l/28/94 

10124194 

11,10/9~ 

11/28/9r 11/11/94 lBGTCSDO201 

1 l/l l/94 IBGTCSD0202 

10/3/94 IBGTCSD0301 

lOl24l94 IBGTCSD0301 

BBVAL..XL.S/-"C 6 of 10 
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cro-0252 
BACKGROUND - SOLIDS 

VALIDATION 

Analysis Requested Analysis Received 

DATE 
SHIPPED SAMPLE ID 

10/10/94 BGPLSD0401 

10/17/94 BGPLSD0401 

10/S/94 BGPLSDO402 

DATE SDG 
RRC’D NO. COMMENTS 

X X X X 10/24/94 14 44 9848 

X X X X II/l/94 14 44 9848 

X X X X 10/20/94 1s 

10/13/94 BGSDO802 X X X X #### 42 9845 

X 11/l/94 14 

X X X X 11/11/94 11 5s 987s 

X X 11128194 17 SS 

lo/17194 BGTNSDOZM X X 11/l/94 14 

lo/31194 BGTNSDO202 X X X X X X 11/11/94 11 5s 9875 

1 l/l l/94 BGTNSD0202 X X X X 11128194 17 SS 9875 

10/17/94 BGTNSD0201 X X 11/l/94 14 

10/31/94 BGTNSD0201 X X X X X X 11/11/94 11 55 9875 

1111 l/94 BGTNSDO201 X X X X 11/28/94 17 SS 9875 

lo/17194 BGTNSDOlOl X X 11/l/94 14 

10/31/94 BGTNSDOlOl X X X X X X 11/11/94 11 55 987s 

BBVALXLSI’ “3s 8 of IO 



cro-0252 
BACKGROUND - SOLIDS 

VALIDATION 

1 l/17/94 BGTNSDO402 I X X X X 12/S/94 18 61 9883 

10/17/94 BGTNSDO401D X X 11/l/94 14 

lo/27194 BGTNSD0401D X X X X X X 11/11/94 14 61 9883 

1 l/17/94 BGTNSD0401D X X X X 1215194 18 61 9883 

10/17/94 BGTNSD0601 X X II/l/94 14 

10/24/94 BGTNSD0601 X X X X X X 11/11/94 17 61 9883 

1 l/17/94 BGTNSD0601 X X X X 1215194 18 61 9883 

10/17/94 BGTNSD0602 X X 11/l/94 14 

10/24/94 BGTNSD0602 X X X X X X 11/11/94 17 61 9883 

1 l/17/94 BGTNSD0602 X x X X 12/S/94 18 61 9883 
10,17,g4 ~~~~~~~~~~~~~~~~ 

X X 11/l/94 14 -’ ‘1 
10,27,g4 ~~~~~~~~~~~~~~ x X X X X X 11/11/94 14 61 9883 

BBVALXLS I Solids 9 of 10 



CTO-0252 
BACKGROUND - SOLIDS 

VALIDATION 

! 

Analysis Requested Analysis Received 

DATE 
SHIPPED SAMPLE ID COMMENTS 

1 l/1,/94 X X X X 121Sl94 18 61 9883 

10/17/94 BmNsw502 X X 11/l/94 14 

10/27/94 BGTNSDOSOP X X X X X X 11/11/94 14 61 9883 

1 l/17/94 Bc3Th!sDo502 X X X X 12/S/94 18 61 9883 

lOl25l94 BGSB0401 X X X X 11110/94 15 45 9857 

10/25/94 BGSB0401D X X X X 11/10/94 15 45 9857 

10/25/94 BGSB0407 X X X X 11/10/94 15 45 9857 

BBVALXLS I - -4 10 of 10 
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Cro-0252 
BACKGROUND - AQUEOUS 

VALIDATION 

Analysis Requested Analysis Received 

8 s 3 2 ii 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

8 
2 c 
X 

X 

X - 

X 

X 

X 

X 

X 

X 

X 

X 

- 

X 

X 

- 

- 
- 
- 

- 

- 

w 

k! 
& 

X 
- 

X - 

X 
- 

X - 

- 

X 
- 

X 

- 

X 

X 

- 

X - 

X 

- 

- 

- 

- 

X 
- 

- 

X 
- 

- 

X 
- 

- 

- 

z d k - - - - 
X 

- 

X - 

X 

X 
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X 

X 
- 

X 
- 

- 

- 

- 

- 

- 

- 

- 

9 5 a k 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

- 

e^ 
q 
rs $ I= - - 

- - - - 

- - 

- - - - - - - 
- - - 

E 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

- 

g 

~ 
- 

- 
- 
- 
- 
- 

- 

- 

- 

- 
- 
- 

- 
- 
- 
- 
- 
- 
- 

8 isi d k 

X 

X 

- 

X 

X - 

X 

X 

X 
- 

- 

- 

X - 

- 

X 

- 

X 
- 

- 

E 
R 
d k! 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
- 

F z 
- 
- 
- 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
- 

X 
- 

X 
- 

X 
- 

- 

X 

- 
- 
- - 

T 
8 

!! g 
!i!i 
$2 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

DATE 
SHIPPED 
TO VAL 

DATE 
RECD 

1016194 

1 O/6/94 

1016194 

10/6/94 

1 l/1/94 

1 O/6/94 

11/l/94 

lo/6194 

1 l/1/94 

10/6/94 

11/l/94 

10/6/94 

1 l/1/94 

1016194 

211 S/95 

10/6/94 

SAMPLE ID 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

11 48 

17 

11 48 

17 

11 48 

17 

11 48 

17 

11 48 

17 

115 48 

17 

I#### 46 

17 

17 

17 

17 

f#### 46 

17 

I#### 46 

I 

2864 1 

3864 I 9119194 jBGTCSW0302 

10/20/94 IBGTCSW0302 

I 
9119194 BGPSW0301D 

9119194 BGPSW0401 

9119194 BGRB044 

10/20/94 BGRB044 

9/19/94 BGTCSW0201 

10/20/94 BGTCSW0201 

Y/l 9/94 BGTCS WO202 

10/20/94 BGTCSWOZOP 

9119194 BGCPSW0501 

I 
3858 1 

I O/6/94 

t- ?858 I j 1016194 

BBVALXLSIP 3 2 of II 



cro-0252 
BACKGROUND-AQUEOUS 

VALIDATION 

I Analvsis Reauested Analysis Received - 

z :: i-4. 
X 

- 

X - 

X 
- 

X 

X 

- 

X 

- 

X 

X 

- 

X 
- 
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- 

X 
- 

- 

- 

X 
- 

- 

- 

8 
2 
Ii 
3 k2 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
X - 

- 

- 

- 

- 

- 

- 

B 
s 
X 
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X 

X 

X 

X 

X 

X 

X 

X 

- 

X 

- 

? 
z 

- 

X 
- 

- 

X - 

X 
- 

- 

X 

- 

- 

- 

- 

X 

- 

- 

- 

- 

X 
- 

- 

- 

- 

X 
- 

- 

- 

- 
F 
I! - - 
- - - 
- - - - - - - - - 
- - - - - 

- 

g 
s 3 d k 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

- 

X 

- 

E 
X 

X 

X 

X 

X 

X 

X 

- 

- 
E 
1 - - - - 
- - - 
- 
- - 
- - - - - 

DATE d d 

SHIPPED 
TO VAL SAMPLE ID 

; ; 
I+ b 

ci 
9 
j! I- 8 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

I32 !+ !3 2 es 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

COMMENTS 

10/20/94 jBGCPSWO501 ! ! X 

909194 BGTCSWOlOl 

10/20/94 BGTCSWOlOl 

Y/19/94 BGTCSW0102 

10/20/94 BGTCSW0102 

Y/19/94 BGCPSWOlOl 

10/20/94 BGCPSWOlOl 

Y/19/94 BGCPSW0201 

10/20/94 BGCPSWO201 

9/19/94 BGCPSW0401 

10/20/94 BGCPSW0401 X 

9858 

9858 

9858 

9/19/94 BGCPSW0301D 

10/20/94 BGCPSW0301D 

9123194 BGTNswo301 

X 9858 

10/24/94 BGTNSWO301 X 

1 l/l l/94 BGTNSWO301 

11/11/94 BGTNSW03DSOI 

9123194 BGRB053 

10/10/94 BGRB053 

10124194 BGRB053 X 

9876 

9876 

9876 

9876 

9876 1111 II94 jBGRF3053 ! ! X 

* 

X Y/23/94 jBGTNSW0202 I I 

IO/IO/94 !BGTNSWO202 ! 1 

10/24/94 IBGTNSW0202 I I X 

1 Ill II94 lBGTNSWO202 IIt X 

9876 

9876 

BBVAL.!US/Aqueous 3 of 11 



cro-0252 
BACKGROUND-AQUEOUS 

VALIDATION 

Analysis Requested 

Y/29/94 BGWPSWO201 

10127194 BGWPSWO201 

10/S/94 BGWPSW0201 

9129194 IBGWPSW0401 I I 
lo/27194 IBGWPSW0401 

10/5/94 jBGWPSW0401 I I 
10/10/94 IBGWPSWO401 X 

8 
4 s 
L E d g 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Analysis Received 

8 
i! s 
!a 
2s 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

DATE 
RJXD 

1 l/28/94 

E d z 
“% $ 

E 
SIX.3 NO. 8 COMMENTS 

17 56 9876 

17 

15 1 62 9884 1 

14 I 62 198841 

15 1 39 I98421 

21 38 9838 

15 39 9842 

21 38 9838 

14 62 9884 

15 62 9884 

14 62 9884 

15 1 39 1 9842 1 

21 1 38 I9838/ 

BBVALXSIA- ‘LI 4 of II 
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X
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x 
X

 
X

 
X

 
x 

t-t x 
13X

ll 
M

O
1 

- VO
A 

13.L 
X 

x 

X 
X 

~ 

X 
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Cl-o-0252 
BACKGROUND-AQUEOUS 

VALIDATION 

Analysis Requested Analysis Received 

- 

- 

- 

8 $ 8 ii 
X 

- 

- 

X 
- 

- 

X 

X 
- 

- 

X 
- 

X 

X 
- 

X 

- 

- 

X - 

- 

- 

- 

X 
- 

- 

- 

- 

8 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

- 
f? iI 
I - - - 
- - 

- 
- - - - 
- - - 
- - - - - 

- 

8 
s 
2 
6 k 
X 

X - 

X - 

X 

X 

X 

X 

X 

X 

- 

X 

DATE 
REC’D 

10/14/9~ 

11/11/9~ 

10/14/9~ 

1 l/l 1/9r 

10/14/9~ 

1 l/l l/9‘ 

10/14/9r 

1 l/l l/Yd 

10/14/9~ 

1 l/l II91 

10/14/9~ 

ll/ll/Y~ 

10/20/9~ 

10/14/9~ 

11/11/9r 

10/14/9~ 

I l/l Il9r 

lIl28l9~ 

11128l9~ 

IOlI4lY~ 

1 Ill II91 

1 I/28/91 

1 Il28l9r 

10/14/9~ 

1 Ill 1191 

- 

2 z g - 
X 

- 

- 

X 

- 

X 
- 

- 

X 

- 

X - 

X 

X 
- 

X 
- 

- 

- 

X 
- 

- 

- 

- 

X - 

- 

- 

- 

i 

! 
B 
d k 
- 
- 
- 
- 

- 
- 

- 

- 

- 
X 

- 

- 

- 

- 

X - 

- 

- 

- 

X 
- 

- 

- 

- 

8 

h 
8 E, $ 

SDGNO. 

DATE 
SHIPPED 
TO VAL SAMPLE ID 

9129194 BGPLSWO302 

10127194 BGPLSWO302 

9129194 BGPLSW0301 

10/27/94 BGPLSW0301 

9129194 BGPLSWOlOl 

IOl27iY4 BGPLSWOlOl 

9129194 BGPISWOlO2 

10127194 BGPLSWOlO2 

15 62 

14 62 

15 62 

14 62 

15 62 

14 62 

15 62 

14 62 

15 62 

14 62 

15 62 

14 62 

15 

15 62 

14 62 

11 

14 58 

17 58 

17 58 

11 

14 58 

17 58 

9129194 IBGPLSWO201 

lOJ27iY4 BGPLSWO201 

10/5/94 ElGRBo39 

9129194 BGPLSWOlOID 

10127194 BGPLSWOlOlD 

1013194 BGTNSW0401D 

lo/27194 BGTNSW0401D 

1 l/l l/94 BGTNSW0401D 

1111 l/94 BGTNSWOllDSOlD 

10/3/94 BGTNSWOSOl 

10/27/94 BGTNSWOSOl 

1 l/l l/94 BGTNSWOSOl 

1 l/l l/94 BGTNSWOSDSOI 

I 

9884 1 

58 17 ! 

BBVALXLSIA- -IS 6 of II 



CTO-0252 
BACKGROUND - AQUEOUS 

VALIDATION 

Analysis Requested Analysis Received 

E t: :! 
X 

X 

- 

- 

- 

- 

- 

- 

- 

z 

:: 

g 

- 

X 

X 

- 

- 

- 

4 5 K - - - - 
- 
- - - - - - - - - 
- - 
- - - - - - 
X - 

- 

- 

X 

X 

- 

3 :: ii - 
X - 

- 

- 

- 

X 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 
8 2 5 a kL - 
X 

- 

- 

X 

X 

X 
- 

X 
- 

X 

X 

X - 

X 

X - 

X 
- 

X 
- 

X 
- 

X 

X 
- 

X - 

X 
- 

X 

- 

- 

- 

W 

4 

ii 

X 

X 

$ 
z 
- 

X 
- 

- 

- 

X 
- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

P ;: kL - - - - - 

- - 
- 
- - - - 
- - - - - - 
X - 

8 
2 
!ii 
3 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X - 

X 

X 

- 

w 

El 
L 

- 
X 

- 

- 

X 
- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

$ 
X 

X 

- 

- 

- 
g 2 
I 
- - - - - 
- 

- - - 
- - - - - - - - - - 

DATE 
RECD SD0 NO. 

10/14/94 11 

1 Ill II94 14 58 

1 l/28/94 17 58 

1 l/28/94 17 58 

10/14/94 11 

DATE 
SHIPPED 
TO VAL 

1 o/3/94 

10127194 

1 Ill l/94 

1 l/l II94 

10/3/94 

1 O/27/94 

1111 l/94 

SAMPLE ID 

BGTNSWO601 

BGTNSWO601 

BGTNSW0601 

BGTNSWOCDSOl 

BGREtO56 

BGRB056 

BORIS056 

COMMENTS 

987! 

987! 

987! - 

I 11/11/94~ 14 I 58 987: - 
9875 

984; 

984; 

984: 

1OlSl94 BGWPSWOlDSOl 

10/5/94 BGWPSWOIDSOZ 

1 o/5/94 BGWPSW02DSOl 

1 o/5/94 

IOl5l94 

I o/5/94 

IO/S/94 

10/s/94 

1 Ol5l94 

10/5/94 

10/5/94 

1015l94 

10/5/94 

10/s/94 

10/5/94 

I o/5/94 

1 o/5/94 

10/10/94 

10/10/94 

10/12/94 

BGWPSWO2DSOZ 

BGWPSWO3DSO2 

BGWPS WO4DSO 1 

BGWPSW03DSOl 

BGPLSWOlDSOl 

BGPLSWO 1 DS02 

3GPLSW02DSOl 

BGPLSWOZDSO2 

3GPLSWO3DSOl 

BGPLS W03DS02 

3GPLSW04DSOl 

3GPLSW04DSOlD 

SGPLSWO4DSO2 

3GTBO36 

9845 

984i 

984i - 
984 - 
9845 

984i 

1 10/31/941 21 1 38 9831 

iii - 3GTBO38 

3GTBO74 

BBVALXLSIAqueow 7 of 11 



cro-0252 
BACKGROUND-AQUEOUS 

VALIDATION 

Analysis Requested Analysis Received 

- 
$ i: s I 
s 8 k. - - - 
- - 

X - 

X 

X 

- 

- 

- 

- 

- 

- 

X 
- 

- 

- 

X 
- 

- 

- 

- 

w 

$ 
& 

X 

- 

- 

X 

- 

X 

X 

X 

X 

X 

X 

X - 

- 

X 

- 

X 

- 

- 

B 
X 

X 

X 

- 

- 

X 
- 

X 
- 

- 

- 

e 

B 
X 

- 

- 

X - 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

X - 

- 

- 

X - 

- 

- 
8 9 s I2 
X 

- 

- 

X 

- 

X 

X 

X 
- 

X 

X 
- 

X 

- 

X 

- 

w 

!i 

2 
X 

- 

X 

- 

X 

X 

X 

X 

X 

X 

X 

X 

X 

- 

2 
X - 

- 

X 

- 

X 

DATE 
SHIPPED 1 E 

D 

E 
2 9 
93 
b I+ 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

DATI 
REC’I 

lOi 

llll5 

10131 

lOi 

llll5 

10131 

10114 

TO VAL SAMPLEID 

lo/l2194 BGRB063 

10/12/94 BGRB063 

SDGNO. COMMENTS 

BD030 

BD03 1 

BDO3OF 

BDO30 

BD03 1 

BDO30F 

41 

1 Oil 2194 BGRBOQDS 

lOll2l94 BGGWOlAOl 

10/12/94 BGGWOlAOl 

lOll2l94 BGGWOlADSOl 

9129194 BGRB040 

10/13/94 BGRBO40 

lOll3l94 BGTB039 

10/13/94 BGTB042 

18 

ii- 

18 

18 

18 

-ii- 

18 

18 

14 

14 

14 

-ii- 

14 

Al 1 l/l 

1111 

1111 

1 Ill 

1111 

1111 

1 Ill 

11/l 

11/l 

1111 

1 l/l 

1 l/l 

I l/l 

I I/l 

1 Ii3 

Ill28 

lIi3 

lli3 

11128 

1 l/3 

41 

41 

42 

42 

42 

42 

42 

48 

48 

48 

48 

48 

48 

BD033 

BD034 

BDO33F 

BD033 

BD034 

BD033F 

14 

14 

39 

14 

14 - 
39 

14 

BBVALXSIP -IS 8 of 11 
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Cro-0252 
BACKGROUND-AQUEOUS 

VALIDATION 

Analysis Requested Analysis Received 

DATE 

SHIPPED 
TO VAL SAMPLE ID 

11/P/94 BGGWOlDSOl 

8 

8 

DATE E 
RECD SWNO. 8 COMMENTS 

1 l/28/94 19 BDO52F 

1 l/P/P4 BGTBOPO X X 1 l/28/94 19 BDOSZ 

0 

COUNT 12 82 71 68 88 65 88 74 23 0 45 49 82 78 88 65 87 74 23 0 

BBVAL.XLS/Aqumus II of 11 



FIELD BLANKS 
VALIDATION 

I I * I x I I I I I x I I I I x I x I I I I I x I I I 11~11/941 14 I 60 I 9882 I 

FBVALXLS I 1 of 2 



CTO-0252 
FIELD BLANKS 
VALIDATION 
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APPENDIX H 
QUALITY ASSURANCE/QUALITY CONTROL SUMMARY 

(ORGANICS AND INORGANICS) 



DATA QUALIFIER DEFINITIONS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

ORGANIC 

U = Not detected. The associated number indicates approximate sample concentration necessary to be detected. 

(NO CODE) = Confirmed identification. 

B = Not detected substantially above the level reported in laboratory or field blanks. 

R = Unreliable result. Analyte may or may not be present in the sample. Supporting data necessary to confirm result. 

J = Analyte present. Reported value may not be accurate or precise. 

K = Anaiyte present, Reported value may be biased high. Actual value is expected to be lower. 

L = Analyte present. Reported value may be biased low. Actual value is expected to be hlgher. 

UJ = Not detected. Quantllation limit may be inaccurate or imprecise. 

UL = Not detected. Quantltation limit is probably higher. 

INORGANIC 

U = The analyte was analyzed for, but was not detected above the level of the associated value. The associated value is either the sample quantitation limit or the sample 
detection limit. 

J = The associated value is an estimated quantity. 

R = The data are unusable; the analyte may or may not be present. 

UJ = The analyte was analyzed for, but was not detected. The associated detection limit is an estimate and may be inaccurate or imprecise. 

K = The anaiyte is present. The reported value may be biased high. The actual value is expected to be lower than reported. 

L = The anaiyte Is present. The reported values may be biased low. The actual value is expected to be higher than reported. 

UL = The analyte was not detected, and the reported quantitation limit is probably higher than reported. 

fWSCELLANEOUS 

NA = Not analyzed by lab. 



Sample ID 
Date sampled 
Units 

Chioromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disuifide 
1 ,I-Dichloroethene 
1 ,I -Dichloroethane 
Trans-1 ,Zdichloroethene 
Cis-1 ,Zdichloroethene 
Chloroform 
1 ,ZDichloroethane 
2-Butanone 
1 ,l ,I-Trlchloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1 ,ZDichloropropane 
cis-I ,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,I ,ZTrichloroethane 
Benzene 
Trans-1,3-dichloropropene 
Bromoform 
4-Methyl-Zpentanone 
2-Hexanone 
Tetrachloroethene 
1 ,1,2,2-Tetrachloroethane 
Toluene 
Chiorobenzene 
Ethylbenzene 
Styrene 
M/P xylenes 

12-BG-TB003 
07/08/94 

UGIL 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
.- . . 
10 u 

10 u 
10 u 
10 u 

i 

FIELD QA/QC SAMPLES 
TRIP BLANKS 

VOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BG-TB036 
08/02/94 

UGlL 

1U 
IU 
IU 
lU 
2u 
5R 
IU 
IU 
IU 
1u 
IU 
1u 
1u 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
1u 
5R 
5u 
IU 
IU 
1u 
1u 
IU 
IU 
IU 

BG-TB038 
08103194 

UG/L 

1u 
IU 
IU 
1u 
2u 
5R 
IU 
IU 
IU 
1u 
IU 
1u 
IU 
5R 
IU 
IU 
1u 
IU 
IU 
IU 
1u 
IU 
IU 
IU 
IU 
5R 
5u 
IU 
IU 
IU 
IU 
IU 
1u 
1U 

BG-TB039 
08/04/94 

UGIL 

1u 
IU 
IU 
IU 

0.7 J 
5R 
IU 
IU 
1u 
1u 
IU 
1u 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
1u 
1u 
IU 
IU 
IU 
5R 
5u 
1u 
IU 
IU 
1 u 
1u 
1u 
1u 

BG-TB042 
08/05/94 

UGIL 

IU 
IU 
IU 
IU 
2 UJ 
5R 
IU 
IU 
1U 
IU 
1U 
IU 
IU 
5R 
1u 
IU 
IU 
1u 
IU 
IU 
IU 
IU 
1U 
IU 
1U 
5R 
5u 
IU 
1u 
IU 
IU 
1u 
IU 
IU 

BG-TB044 
08/06/94 

UGlL 

1u 
IU 
1u 
IU 

1.3 B 
6.1 J 

IU 
IU 
IU 
IU 
IU 
IU 
1u 
5R 
1u 
IU 
IU 
IU 
IU 
IU 
IU 
IU 

.I u 
1u 
IU 
5R 
5u 
1u 
IU 

;u” 

1u 
1u 
IU 

04/I 8195 BTBV.WK4 



Sample ID 
Date sampled 
Units 

0 xylene 
Total Xylenes 
1,2-Dichiorobenzene 
1 +Dichlorobenzene 
1,3-Dichlorobenzene 
1,2-Dibromo-3-chloropropa 
1,2-Dlbromoethane 
Bromochloromethane 

12-BG-TBOQ3 
07/08/94 

UGIL 

10 u 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

FIELD QA/QC SAMPLES 
TRIP BLANKS 

VOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BG-TB036 BG-TB038 BG-TB039 
08lO2l94 08/03/94 08/04/94 

UGlL UGlL UGIL 

IU 
NA 

IU 
IU 
IU 
IR 
4U 
IU 

1U 
NA 

IU 
IU 
1u 
1R 
IU 
IU 

IU 
NA 

IU 
1 u. 
IU 
IR 
IU 
IU 

BG-TB042 
08/05/94 

UGIL 

IU 
NA 

IU 
IU 
IU 
IR 
IU 
IU 

BG-TB044 
08/06l94 

UGIL 

IU 
NA 

IU 
IU 
1U 
IR 
1u 
1u 

04/l 8195 BTP” WK4 



i 

Sample ID 
Date sampled 
Units 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1 ,I-Dichloroethene 
l,l-Dichloroethane 
Trans-1,2-dichloroethene 
Cis-1,2dichloroethene 
Chloroform 
I ,P-Dichloroethane 
ZButanone 
1 ,l ,l-Trichloroethane 
Carbon tetrachioride 
Bromodichloromethane 
1,2-Dichioropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,I ,2-Trichloroethane 
Benzene 
Trans-1,3-dichioropropene 
Bromoform 
4-Methyl-Zpentanone 
2-Hexanone 
Tetrachloroethene 
1 ,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
M/P xylenes 

BG-TB046 
08/07/94 

UG/L 

IU 
IU 
IU 
IU 
2u 
SR 
IU 
IU 
IU 
1u 
IU 
IU 
1u 
5R 
IU 
IU 
IU 
IU 
IU 
1u 
IU 
1u 
IU 
IU 
IU 
5R 
5u 
IU 
IU 
IU 
lU 
IU 
IU 
IU 

i 

FIELD QA/QC SAMPLES 
TRIP BLANKS 

VOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPDNS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BG-TB046 
08/08/94 

UGIL 

IU 
1 UJ 
1 UJ 
1 UJ 
2u 
5R 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
5 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
5 UJ 
5 UJ 
1 UJ 
I UJ 

0.7 J 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

BG-TB049 
08/09/94 

UGlL 

10 u 
10 u 
IO u 
10 u 
8J 
6J 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
IO u 
IO u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 

BG-TBOSO 
06/l O/Q4 

UGlL 

10 u 
10 u 
10 u 
IO u 
11 
7J 

IO u 
10 u 
IO u 
IO u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

BG-TB059 
08/l 9194 

UGIL 

0.5 J 
1u 
1u 
1u 
IB 

6.1 J 
1u 
1u 
IU 
IU 
1u 
IU 
IU 
5R 
1u 
IU 
IU 
IU 
1u 
IU 
1u 
1u 
IU 
IU 
IU 
5R 
5u 
IU 
IU 
IU 
IU 
1u 
IU 
IU 

BG-TB063 
08/20/94 

UGIL 

1.9 
1U 
IU 
1u 
2u 
5R 
IU 
1u 
IU 
IU 
1u 
IU 
IU 
5R 
IU 
1U 
IU 
1u 
IU 
IU 
1u 
IU 

-1 u 
IU 
1u 
5R 
5u 
IU 
IU 

0.5 J 
IU 
IU 
1u 
1u 

04/18/95 BTBV.WK4 3 



Sample ID 
Date sampled 
Units 

0 xyiene 
Total Xylenes 
1,2-Dichiorobenzene 
1 ,LCDichlorobenzene 
1 ,3-Dichlorobenzene 
1 ,2-Dibromo-3rchloropropa 
I ,ZDibromoethane 
Bromochloromethane 

BG-TB046 
08/07/94 

UGlL 

IU 
NA 

IU 
IU 
1U 
1R 
1u 
1u 

FIELD QA/QC SAMPLES 
TRIP BLANKS 

VOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BG-TB048 BG-TB04Q BG-TB050 
08/08/94 08/09/94 08/I 0194 

UGlL UGlL UGlL 

1 UJ 
NA 

IU 
IU 
1u 
IR 
IU 
1u 

IO u 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

IO u 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

BG-TB059 
0811 Q/Q4 

UG/L 

IU 
NA 

IV 
IU 
IU 
IR 
IU 
IU 

BG-TBO63 
08/20/94 

UGIL 

IU 

NA 
IU 
IU 
IU 
IR 
IU 
1u 

04l18/95 BTBV.WK4 4 



Sample ID 
Date sampled 
Units 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1 ,I-Dichloroethene 
1,l -Dichloroethane 
Trans-1,2dichioroethene 
Cis-I ,Zdichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1 ,I ,l-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
I ,2-Dlchloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,l ,ZTrlchloroethane 
Benzene 
Trans-1,3dichioropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
1 ,I ,2,2-Tetrachloroethane 
Toluene 
Chiorobenzene 
Ethylbenzene 
Styrene 
M/P xylenes 

FB-TB067 
OW23l94 

UG/L 

IU 
IU 
IU 
IU 
2u 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
IU 
1u 
IU 
IU 
IU 
1U 
IU 
1u 
IU 
IU 
IU 
5R 
5u 
IU 
IU 
IU 
iii 
IU 
1u 
IU 

BG-TB074 
09/08/94 

UG/L 

BG-12-TB081 
09121 I94 

UGlL 

1u 
IU 
IU 
IU 
2u 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
1u 
IU 
IU 
IU 
1u 
IU 
IU 
IU 
IU 
IU 
IU 
5u 
5R 
IU 
1U 
1u 
i U 
IU 
IU 

NA 

FIELD QAhX SAMPLES 
TRIP BLANKS 

VOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BG-12-TBO80 
09/20/94 

UGIL 

1u 
IU 
IU 
IU 
2u 
5J 
IU 
IU 
IU 
IU 
1u 
IU 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
1u 
5u 
5R 
IU 
IU 
IU 
i U 
IU 
1u 

NA 

1u 
IU 
1u 
IU 
2u 
6J 
IU 
IU 
IU 
IU 
1u 
IU 
1U 
5R 
1u 
IU 
IU 
IU 
iU 
1U 
IU 
IU 
IU 
1u 
IU 
5u 
5R 
IU 
1u 
IU 
_ . . 

1: 
IU 

NA 

BG-TB084 
09/23/94 

UGlL 

IU 
IU 
IU 
1u 
2u 
6J 
1u 
IV 
IU 
IU 
1u 
1u 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5u 
5R 
1u 
IU 
IU 
IU 

:; 
IU 
IU 

BG-FB-TB085 
09/26/94 

UGIL 

IU 
1u 
1U 
IU 
2u 
8J 
IU 
IU 
1U 
IU 
1u 
IU 
5R 
IU 
1lJ 
IU 
IU 
IU 
IU 
IU 
1u 
IU 

.I u 
IU 
5u 
5R 
IU 
IU 
IU 
1u 

:z 
IU 
IU 

04ll8/95 BTBV.WK4 5 



Sample ID 
Date sampled 
Units 

0 xylene 
Total Xylenes 
1 ,ZDichlorobenzene 
1 &Dichiorobenzene 
1,3-Dichlorobenzene 
1,2-Dibromo-3-chloropropa 
1 ,ZDibromoethane 
Bromochloromethane 

FB-TB067 
08123l94 

UGIL 

IU 
NA 

IU 
IU 
IU 
IU 

N-A 
1u 

FIELD QA/QC SAMPLES 
TRIP BLANKS 

VOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BG-TB074 BG-12-TB080 BG-12-TB081 
09/08/94 09/20/94 09121 I94 

UGlL UGlL UGIL 

NA 
IU 
IU 
IU 
IU 
IR 
IU 
IU 

NA 
1u 
IU 
IU 
IU 
IR 
IU 
IU 

NA 
1u 
IU 
1u 
1u 
IR 
IU 
IU 

BG-TB064 
09/23/94 

UGlL 

1u 
IU 
IU 
IU 
IU 
1R 
IU 
1u 

BG-FB-TB085 
09/26/94 

UG/L 

1u 
IU 
IU 
IU 
IU 
1R 
IU 
1u 

04l18l95 BTBV.WK4 



Sample ID 
Date sampled 
Units 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disultide 
I ,I -Dichloroethene 
1 .I -Dichloroethane 
Trans-I ,2dichloroethene 
Cis-I ,2-dichloroethene 
Chloroform 
1 ,ZDichloroethane 
2-Butanone 
1 ,I ,I -Trichioroethane 
Carbon tetrachioride 
Bromodichioromethane 
1,2-Dichloropropane 
cis-1 ,SDichloropropene 
Trichloroethene 
Dibromochloromethane 
I ,I ,aTrichloroethane 
Benzene 
Trans-I ,3-dichloropropene 
Bromoform 
4-Methyl-Zpentanone 
ZHexanone 
Tetrachioroethene 
1 ,I ,2,2-Tetrachioroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
M/P xylenes 

FB-TB087 
OQf28f94 

UG/L 

IU 
IU 
IU 
IU 
2u 
6J 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5u 
5R 
IU 
IU 
IU 
IU 
IU 
IU 

NA 

i 

FIELD QA/QC SAMPLES 
TRIP BLANKS 

VOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPDNS STATIDN YORKT’DWN 
YORKTOWN, VIRGINIA 

BG-TB089 
10105/94 

UGIL 

IU 
IU 
IU 
IU 
2u 
6J 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
IU 
IU 
IV 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5u 
5R 
IU 
IU 
IU 
IU 
IU 
IU 

NA 

BG-TBOQO 
1 O/06/94 

UGlL 

IU 
IU 
IU 
IU 

0.6J 
7J 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5u 
5R 
IU 
IU 
IU 
IU 
IU 
IU 

NA 

6-12-TB095 
I Of1 2f94 

UGIL 

IU 
IU 
IU 
IU 

0.8 J 
5R 
IU 
IU 
IU 
IU 
IU 
1 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5u 
5R 
IU 
IU 
IU 
IU 
IU 
IU 

NA 

04f18f95 BTBV.WK4 7 



Sample ID 
Date sampled 
Units 

0 xylene 
Total Xylenes 
1,2-Dichlorobenzene 
1 ,CDichlorobenzene 
1,3-Dichlorobenzene 
1,2-Dibromo-3-chloropropa 
1 ,ZDibromoethane 
Bromochloromethane 

FB-TB087 
OQl28f94 

UGIL 

NA 
IU 
IU 
IU 
IU 
IR 
IU 

NA 

FIELD QA/QC SAMPLES 
TRIP BLANKS 

VOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN. VIRGINIA 

BG-TB089 BG-TBOQO 6-I 2-TB095 
10/05/94 10/06/94 1 Of1 2f94 

UGIL UGIL UGIL 

NA 
IU 
IU 
IU 
IU 
IR 
IU 
IU 

NA 
IU 
IU 
IU 
IU 
IR 
IU 
IU 

NA 
IU 
IU 
IU 
IU 
IR 
IU 

NA 

04/18/9S BTBV.WK4 



Sample ID 
Date sampled 
Units 

Chioromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methyiene chloride 
Acetone 
Carbon disulfide 
1 ,I -Dichioroethene 
1 ,I -Dichloroethane 
Trans-I ,Zdichloroethene 
Cis-1,2dichloroethene 
Chloroform 
1,2-Dichloroethane 
ZButanone 
I ,I ,I-Trichloroethane 
Carbon tetrachioride 
Bromodichloromethane 
1 ,ZDichloropropane 
cis-I ,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,I ,ZTrichloroethane 
Benzene 
Trans-I ,3-dichloropropene 
Bromoform 
4-Methyl-Zpentanone 
ZHexanone 
Tetrachloroethene 
1 ,I ,2,2-Tetrachioroethane 
Toiuene 
Chlorobenzene 
Ethyibenzene 
Styrene 
M/P xylenes 
0 xylene 

BGRR-RBO05 
07/09/94 

UGIL 

10 u 
10 u 
IO u 
IO u 
10 u 
IO u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
10 u 
IO u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 

FIELD QA/QC SAMPLES 
RINSATE BLANKS 

VOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BG-RB034 
08fO2f94 

UGIL 

1u 
IU 
IU 
IU 
2u 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
5u 
IU 
IU 

0.5 J 
IU 
IU 
IU 
IU 
IU 

BG-RB035 
08/03/94 

UGIL 

IU 
IU 
IU 
IU 
2u 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
5U 
IU 
IU 

0.5 J 
IU 
IU 
IU 
IU 
IU 

BG-RB039 

UGIL 

0.5 J 
IU 
IU 
IU 
2 UJ 
5R 
IU 
IU 
iv 
IU 
IU 

5.5 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
5u 
IU 
IU 
IU 
IU 
IU 
IV 
IU 
IU 

BG-RB041 
08fO8fQ4 

UGIL 

0.5 J 
IU 
IU 
IU 
2u 
5R 
IU 
IU 
IU 
IU 
IU 

6.8 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
5U 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 

BG-RB044 
08fO7f94 

UGIL 

IU 
IU 
IU 
IU 
2u 
5R 
IU 
IU 
IU 
IU 
IU 

5.1 
IU 
5R 
IU 
IU 
1U 
IU 
IU 
IU 
IU 
IU 
IU 

.I u 
lli 
5R 
5u 
IU 
IU 
IU 
1 u 
IU 
IU 
IU 
1u 

04f18f95 I BRBV.WK4 



Sample ID 
Date sampled 
Units 

Total Xylenes 
Bromochioromethane 

BGRR-RBOOS 
07/09/94 

UGIL 

NA 
NA 

FIELD QA/QC SAMPLES 
RINSATE BLANKS 

VOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BG-RB034 BG-RB035 BG-RB039 
08fO2f94 08/03/94 08/05/94 

UGIL UGIL UGlL 

NA NA NA 
IU IU IU 

BG-RB041 
08fO6194 

UGIL 

NA 
IU 

BG-RB044 
08fO7iQ4 

UGIL 

NA 
IU 

04f18f95 I BRRV.WK4 



Sample ID 
Date sampled 
Units 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1 ,I -Dichloroethene 
1 ,I-Dichloroethane 
Trans-I ,Zdichioroethene 
Cis-1,2-dlchloroethene 
Chloroform 
1’,2-Dichloroethane 
P-Butanone 
1 ,I ,I -Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
I ,ZDichloropropane 
cis-1,3-Dichioropropene 
Trichloroethene 
Dibromochloromethane 
1 ,I ,2-Trichloroethane 
Benzene 
Trans-1,3-dichloropropene 
Bromoform 
4-Methyl-Zpentanone 
2-Hexanone 
Tetrachloroethene 
1 ,I ,2,2-Tetrachloroethane 
Toiuene 
Chlorobenzene 
Ethylbenzene 
Styrene 
M/P xylenes 
0 xylene 

BG-RB048 
0811 O/94 

UGIL 

10 u 
IO u 
IO u 
IO u 
IO 
17 
IO u 
10 u 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
10 u 
IO u 
IO u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
IO u 
10 u 
10 u 
10 u 

FIELD QA/QC SAMPLES 
RINSATE BLANKS 

VOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YGRKTOWN 
YORKTOWN, VIRGINIA 

BG-RB053 
08/18/94 

UGIL 

0.6 J 
IU 
IU 
IU 
IB 

8.2 J 
IU 
IU 
IU 
IU 
IU 

1.3 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
5u 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 

BG-RB056 
08/20/94 

UGIL 

1.7 
IU 
IU 
IU 

1.2 B 
49 BJ 

IU 
IU 
IU 
IU 
1u 

5.9 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
5u 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 

BG-RB063 
09/08/94 

UGIL 

IU 
IU 
IU 
IU 

15 
5R 
IU 
IU 
IU 
IU 
IU 
2 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5u 
5R 
IU 
IU 
IU 
IU 
IU 
IU 

NA 
NA 

12-BGRB072 
09/20/94 

UGIL 

IU 
IU 
IU 
IU 
7 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5u 
5R 
IU 
IU 
IU 
IU 
IU 
IU 

NA 
NA 

\ 
i 

BG-RB074 
09l21194 

UGfL 

IU 
IU 
IU 
IU 
9 
5R 
IU 
IU 
IU 
IU 
IU 
1 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
.I u 
IU 
5u 
5R 
IV 
IU 
IU 
IU 
IU 
IU 

NA 
NA 

04/18/95 f BRBV.WK4 3 



Sample ID 
Date sampled 
Units 

Total Xyienes 
Bromochioromethane 

BG-RB048 
08/10/94 

UGIL 

NA 
NA 

FIELD QA/QC SAMPLES 
RINSATE BLANKS 

VOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BG-RB053 BG-RB056 BG-RB083 
08/18/94 08f20194 09fO8f94 

UGIL UGfL UGIL 

NA NA IU 
IU 1U IU 

12-BGRB072 
09/20/94 

UGIL 

IU 
IV 

BG-RB074 
09f21f94 

UGIL 

IU 
IU 

04f18f95 I BRBV.WK4 



Sample ID 
Date sampled 
Units 

Chioromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1 ,I-Dichloroethene 
1 ,I -Dichloroethane 
Trans-I ,Zdichloroethene 
Cis-I ,2-dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1 ,I ,I-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1 ,ZDichloropropane 
cls-l ,d-Dichioropropene 
Trichloroethene 
Dibromochioromethane 
1 ,I ,ZTrichloroethane 
Benzene 
Trans-I ,3-dichloropropene 
Bromoform 
CMethyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
1 ,I ,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
M/P xylenes 
0 xyiene 

BG-RB076 
09123194 

UGIL 

IU 
IU 
IU 
IU 
4 
4J 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5u 
5R 
IU 
IU 
IU 
IU 
IU 
IU 

NA 
NA 

FIELD QA/QC SAMPLES 
RINSATE BLANKS 

VOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPON8 STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BG-RB077 
09126194 

UGIL 

IU 
IU 
IU 
IU 
3 
9J 
IU 
IU 
IU 
IU 
IU 
IU 

0.6J 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5u 
5R 
IU 
IU 
IU 
IU 
IU 
IU 

NA 
NA 

BG-RB078 
1 O/06/94 

UGIL 

IU 
IU 
IU 
IU 
4 
5R 
IU 
IU 
IU 
IU 
IU 

0.7 J 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5u 
5R 
IU 
IU 
IU 
IU 
IU 
IU 

NA 
NA 

04/l 8195 I BRBV.WK4 5 



Sample ID 
Date sampled 
Units 

Total Xylenes 
Bromochloromethane 

BG-RB076 
09123194 

UGlL 

IU 
IU 

FIELD QAIQC SAMPLES 
RINSATE BLANKS 

VOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BG-RB077 BG-RB076 
09126194 1 O/06/94 

UGIL UGlL 

IU 4U 
1U IU 

04l18195 I BRBV.WK4 



Sample ID 
Date sampled 
Units 

Phenol 
Bis(2-chloroethyl)ether 
2Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
ZMethylphenol 
2,2’-Oxybis(l-chloropropane) 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobentene 
lsophorone 
P-Nitrophenol 
2+Dimethylphenol 
Bis(2-chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4Trichlorobenzene 
Naphthalene 
4Chloroaniline 
Hexachlorobutadiene 
4Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
ZChloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2&Dinitrophenol 
4Nitrophenol 

BGRR-RBOOS 
07/09/94 

UGIL 

10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
IO u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
24 U 
10 u 
24 U 
IO u 
10 u 
10 u 
24 U 
10 u 
24 U 
24 U 

04/l 8195 I BRBSV.WK4 

FIELD QA/QC SAMPLES 
RINSATE BLANKS 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BG-RB039 
08/05/94 

UG/L 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
24 U 
10 u 
24 U 
10 u 
10 u 
10 u 
24 U 
10 u 
24 U 
24 U 

BG-RB041 
08/06/94 

UGlL 

10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
24 U 
10 u 
24 U 
10 u 
10 u 
10 u 
24 U 
10 u 
24 U 
24 U 

1 

BG-RB044 
08/07/94 

UGlL 

10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
24 U 
IO u 
24 U 
10 u 
10 u 
10 u 
24 U 
10 u 
24 U 
24 U 

BG-RB048 
08/I O/94 

UGlL 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
25 u 
10 u 
25 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 u 
25 U 

BG-RB053 
08/l 8194 

UG/L 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
1ou 
Id u 
25 u 
10 u 
25 U 
10 u 
10 u 
IO u 
25 u 
10 u 
25 u 
25 U 



FIELD QA/QC SAMPLES 
RINSATE BLANKS 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID 
Date sampled 
Units 

Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphlhalate 
4Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3’-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
Bis(2-ethylhexyl)phthalate 
di-n-Octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

BGRR-RBOOS BG-RB039 BG-RBO41 BG-RB044 
07/09/94 08/05/94 08106194 08107194 

UGIL UGIL UG/L UGIL 

10 u 
10 u 
10 u 
10 u 
10 u 
24 U 
24 U 
10 u 
10 u 
10 u 
24 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

IO u 
10 u 
10 u 
10 u 
10 u 
24 U 
24 U 
10 u 
10 u 
10 u 
24 U 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
IO u 
10 u 
24 U 
24 U 
10 u 
IO u 
10 u 
24 U 
10 u 
10 u 
10 u 
IOU 
10 u 
10 u 
10 u 
IOU 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
24 U 
24 U 
10 u 
10 u 
10 u 
24 U 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 

BG-RB048 
08llOl94 

UGIL 

10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IOU 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

BG-RB053 
08/I 8194 

UGlL 

10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
1ou 
16 u 
10 u 
10 u 
10 u 
10 u 

04/18/95 I BRBSV.WK4 



FIELD QA/QC SAMPLES 
RINSATE BLANKS 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPGNS STATIGN YGRKTGWN 
YORKTOWN, VIRGINIA 

Sample ID 
Date sampled 
Units 

Phenol 
Bis(2chloroethyl)ether 
2Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1 ,ZDichlorobenzene 
ZMethylphenol 
2,2’-Oxybis(l-chloropropane) 
4Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Bis(2-chloroethoxy)methane 
P+Dichlorophenol 
1,2&Trichlorobenzene 
Naphthalene 
4Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,8-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4Dinltrophenol 
4-Nitrophenol 

BG-RBO56 
08l2Ol94 

UGIL 

10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
IO u 
10 u 
10 u 
25 U 
IO u 
25 U 
25 U 

BG-RB063 
09/08/94 

UGIL 

10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
IO u 
10 u 
10 u 
10 UJ 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
25 U 

12BG-RB072 
09/20/94 

UGIL 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 U 
10 u 
10 u 
10 u 
25 R 
10 u 
25 UJ 
25 U 

BG-RB074 
09121 I94 

UGIL 

IOU 
1ou 
IOU 
1ou 
IOU 
1ou 
1ou 
IOU 
IOU 
1ou 
1ou 
IOU 
IOU 
1ou 
1ou 
IOU 
IOU 
1ou 
IOU 
1ou 
1ou 
1ou 
IOU 
IOU 
IOU 
25U 
IOU 
25 U 
IOU 
IOU 
IOU 
25 R 
IOU 
25U 
25 UJ 

BG-RB076 
09123194 

UGlL 

IOU 
IOU 
1ou 
IOU 
IOU 
1ou 
IOU 
IOU 
1ou 
IOU 
IOU 
IOU 
1ou 
IOU 
IOU 
IOU 
IOU 
IOU 
1ou 
IOU 
IOU 
1ou 
IOU 
IOU 
IOU 
25U 
IOU 
25U 
1ou 
IOU 
IOU 
25 U 
IOU 
25 U 
25U 

BG-RB077 
09/26/94 

UGlL 

IOU 
1ou 
IOU 
1ou 
IOU 
1ou 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
1ou 
1ou 
IOU 
1ou 

,lOlj 
25U 
1ou 
25U 
IOU 
1ou 
IOU 
25 U 
IOU 
25U 
25U 

04/l 8195 I BRBSV.WK4 3 



Sample ID 
Date sampled 
Units 

Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4Chlorophenyl-phenylether 
Fluorene 
4-Nitroanitine 
4,6-Dinitro-2.methylphenol 
N-Nitrosodiphenylamine 
4Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3’-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
Bis(2-ethylhexyl)phthalate 
di-n-Octylphthalate 
Benzo(b)ftuoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

BG-RB056 
08120194 

UGlL 

IO u 
IO u 
10 u 
IO u 
IO u 
25 U 
25 U 
10 u 
10 u 
IO u 
25 U 
IO u 
10 u 
IO u 
IO u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 

FIELD QA/QC SAMPLES 
RINSATE BLANKS 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BG-RB063 
09/08/94 

UGIL 

10 u 
10 u 
IO u 
IO u 
IO u 
25 U 
25 U 
IO u 
10 u 
IO u 
25 U 
10 u 
IO u 
IO u 
2J 

10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
2J 

IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
10 u 

12BG-RB072 
0912Ol94 

UGIL 

IO u 
IO u 
10 u 
IO u 
10 u 
25 U 
25 U 
10 u 
10 u 
IO u 
25 U 
IO u 
10 u 
IO u 
35 

10 u 
IO u 
10 u 
10 u 
IO u 
59 

10 u 
10 u 
IO u 
10 u 
IO u 
10 u 
IO u 
10 u 

BG-RB074 
09/21/94 

UGIL 

IOU 
1ou 
IOU 
IOU 
IOU 
25 U 
25 U 
IOU 
IOU 
IOU 
25 U 
IOU 
IOU 
IOU 
45 

IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IJ 

IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 

BG-RB076 
09123194 

UGIL 

IOU 
IOU 
IOU 
IOU 
IOU 
25U 
25U 
IOU 
IOU 
IOU 
25U 
IOU 
IOU 
IOU 
7J 

IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOUJ 
IOUJ 
IOUJ 
IOUJ 
IOUJ 
IOUJ 
IOUJ 

BG-RB077 
09128194 

UGIL 

IOU 
IOU 
IOU 
IOU 
IOU 
25U 
25U 
IOU 
IOU 
IOU 
25u 
IOU 
IOU 
IOU 
45 

IOU 
IOU 
IOU 
IOU 
IOU 
IOU 

IJ 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 
IOU 

04118195 I BRBSV.WK4 4 



Sample ID 
Date sampled 
Units 

Phenol 
Bis(2chloroethyl)ether 
2Chlorophenol 
1,3-Dichlorobenzene 
1 &Dichlorobenzene 
1,2-Dichlorobenzene 
2-Methylphenol 
2,2’-Oxybis(lchloropropane) 
4-Methylphenol 
N-Nltroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Bis(2-chloroethoxy)methane 
2,4-Dichlorophenol 
1,2&Trichlorobenzene 
Naphthalene 
QChloroaniline 
Hexachlorobutadiene 
4-Chtoro-3-methylphenol 
BMethylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthytene 
2,bDinitrotoluene 
3.Nitroaniline 
Acenaphthene 
Z&Dinitrophenol 
4-Nitrophenot 

FIELD QA/QC SAMPLES 
RINSATE BLANKS 

SEMIVOLATILE OdGANlC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BG-RB078 
10/06/94 

UG/L 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
25 U 

04l18l95 I BRBSV.WK4 5 
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Sample ID 
Date sampled 
Units 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Llndane) 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4,4-DDE 
Endrin 
Endosulfan II 
4,4’-DDD 
Endosulfan Sulfate 
4,4’-DOT 
Methoxychlor 
Endrin Ketone 
Endrin Aldehyde 
alpha-Chlordane 
gammaChlordane 
Toxaphene 
Aroclor-1018 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1280 

BGRR-RB005 
07/09/94 

UGIL 

0.049 u 
0.049 u 
0.049 u 
0.049 u 
0.049 u 
0.049 u 
0.049 u 
0.049 u 
0.098 U 
0.098 U 
0.098 U 
0.098 U 
0.098 U 
0.098 U 
0.098 U 
0.49 u 

0.098 U 
0.098 U 
0.049 u 
0.049 u 

4.9 u 
0.98 U 

2u 
0.98 U 
0.98 U 
0.98 U 
0.98 U 
0.98 U 

FIELD CUVQC SAMPLES 
RINSATE BLANKS 
PESTlClDESlPCBs 

BACKGROUND INVESTIGATION 
NAVAL WEAPON8 STATION YORKTOWN 

YORKTOWN, VIRGINIA 

BG-RB039 
08105194 

UGIL 

0.048 UJ 
0.048 UJ 
0.048 UJ 
0.048 UJ 
0.048 UJ 
0.048 UJ 
0.048 UJ 
0.048 UJ 
0.096 UJ 
0.096 UJ 
0.096 UJ 
0.098 UJ 
0.096 UJ 
0.096 UJ 
0.098 UJ 
0.48 UJ 

0.096 UJ 
0.096 UJ 
0.048 UJ 
0.048 UJ 

4.8 UJ 
0.96 UJ 

1.9 UJ 
0.96 UJ 
0.96 UJ 
0.96 UJ 
0.96 UJ 
0.96 UJ 

BG-RBWI 
08/06/94 

UGIL 

0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.098 u 
0.096 u 
0.096 u 
0.096 u 
0.096 u 
0.098 u 
0.098 U 

0.48 u 
0.096 U 
0.098 U 
0.048 u 
0.048 u 

4.8 U 
0.96 u 
1.9 u 

0.96 u 
0.96 U 
0.96 U 
0.96 u 
0.96 u 

BG-RB044 
08/07/94 

UGIL 

0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.096 U 
0.096 U 
0.096 U 
0.096 U 
0.096 U 
0.096 U 
0.096 U 
0.48 u 

0.096 u 
0.096 U 
0.048 u 
0.048 u 

4.8 U 
0.96 U 

1.9 u 
0.96 U 
0.96 U 
0.98 U 
0.96 U 
0.96 U 

BG-RB048 
08/10/94 

UGlL 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5u 
1 u 
2u 
1 u 
1 u 
1 u 
1 u 
1 u 

BG-RB053 
08/l Q/Q4 

UGIL 

0.048 U 
0.048 U 
0.048 U 
0.048 U 
0.048 U 
0.048 U 
0.048 U 
0.048 U 
0.096 U 
0.096 U 
0.096 U 
0.096 U 
0.096 U 
0.096 U 
0.096 U 

0.48 U 
0.096 U 
0.096 U 
0.048 U 
0.048 U 

4.8 U 
0.96 U 
1 .QO U 
0.96 U 
0.96 U 
0.96 .U 
0.96 U 
0.96 U 

04l18l95 I BRBP.WK4 1 



Sample ID 
Date sampled 
Units 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4$-DDE 
Endrin 
Endosulfan II 
4,4’-DDD 
Endosulfan Sulfate 
4,4’-DDT 
Methoxychlor 
Endrin Ketone 
Endrin Aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

BG-RB056 
08120194 

UGIL 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5 u 
1 u 
2 u 
1 u 
1 u 
1 u 
1 u 
1 u 

BG-RB063 
09/08/94 

UGIL 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5u 
IU 
2u 
IU 
IU 
IU 
IU 
IU 

FIELD QA/QC SAMPLES 
RINSATE BLANKS 
PESTlClDESlPCBs 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

12BG-RB072 
09/20/94 

UGIL 

0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.5 UJ 
0.1 UJ 
0.1 UJ 

0.05 UJ 
0.05 UJ 

5 UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

BG-RB074 
09121 I94 

UGlL 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5u 
IU 
2u 
IV 
IU 
IU 
IU 
IU 

BG-RB076 
09/23/94 

UG/L 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5u 
IU 
2u 
IU 
IU 
IU 
IU 
IU 

BG-RB077 
09/26/94 

UGIL 

0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.5 UJ 
0.1 UJ 
0.1 UJ 

0.05 UJ 
0.05 UJ 

5 UJ 
1 UJ 
2 UJ 
1 UJ 

-1 UJ 
IUJ 
1 UJ 
1 UJ 

04/18/95/ BRBP.WK4 



Sample ID 
Date sampled 
Units 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4$-DDE 
Endrin 
Endosulfan II 
4,4’-DDD 
Endosulfan Sulfate 
4,4’-DDT 
Methoxychlor 
Endrin Ketone 
Endrin Aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

FIELD QA/QC SAMPLES 
RINSATE BLANKS 
PESTlClDESlPCBs 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS §TATION YORKTOWN 

YORKTOWN, VIRGINIA 

BG-RB078 
1 O/06/94 

UGIL 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5u 
IU 
2u 
IU 
IU 
IU 
IU 
IU 

04l18/95 I BRBP.WK4 3 



Sample ID 
Date sampled 
Units 

HMX 
RDX 
1,3,5-Trinitrobenzene 
1 ,3-Dinitrobenzene 
Tertyl 
Nitrobenzene 
2,4,6-Trinitrotoluene 
4-Amino-2,6-Dinitrotoluene 
2-Amino-Dinitrotoluene 
2,6-Dinitrotoluene 
2+Dinitrotoluene 
Dintitrotoluene(lsomeric Mixture) 
2-Nitrotoluene 
4-Nitrotoluene 
3-Nitrotoluene 

BGRR-RBOOS 
07109l94 

UGIL 

0.61 U 
0.59 u 
0.66 u 

1.1 u 
IU 

0.73 u 
0.62 U 

IU 
IU 
IU 
IU 

1.5 u 
0.75 u 
0.91 u 
0.91 u 

FIELD WQC SAMPLES 
RINSATE BLANKS 

NITRAVINE COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BG-RB034 BG-RB035 BG-RB039 
08lO2lQ4 08/03/94 08105194 

UGlL UGIL UGIL 

0.61 U 
0.59 u 
0.66 u 
1.1 u 

IU 
0.73 u 
0.62 U 

IU 
IU 
IU 
IU 

1.5 u 
0.75 u 
0.91 u 
0.91 u 

0.61 U 
0.59 u 
0.66 u 

1.1 u 
IU 

0.73 u 
0.62 U 

IU 
IU 
IU 
IU 

1.5 u 
0.75 u 
0.91 u 
0.91 u 

0.61 U 
0.59 u 
0.66 u 

1.1 u 
IU 

0.73 u 
0.62 U 

IU 
IU 
IU 
IU 

1.5 u 
0.75 u 
0.91 u 
0.91 u 

BG-RB041 
08/06/94 

UGlL 

0.61 UJ 
0.59 u 
0.66 UJ 

1.1 u 
IU 

0.73 u 
0.62 U 

IU 
IU 
IU 
IU 

1.5 u 
0.75 u 
0.91 u 
0.91 u 

BG-RB044 
08107194 

UGIL 

0.61 UJ 
0.59 u 
0.66 UJ 

1.1 u 
IU 

0.73 u 
0.62 U 

IU 
IU 
IU 
IU 

1.5 u 
0.75 u 
0.91 u 
0.91 u 

04/18/95 I BRBEX.WK4 



Sample ID 
Date sampled 
Units 

HMX 
RDX 
1,3,5-Trinitrobenzene 
1,9Dinitrobenzene 
Teriyl 
Nitrobenzene 
2,4,6-Trinitrotoluene 
4-Amino-2,6-Dinitrotoluene 
2-Amino-Dinitrotoluene 
2,6-Dinitrotoluene 
2$Dinitrotoluene 
Dlntitrotoluene(lsomeric Mixture) 
ZNitrotoluene 
4Nitrotoluene 
3-Nitrotoluene 

BG-RB048 
08/l O/94 

UGIL 

0.61 U 
0.59 UJ 
0.66 J 

1.1 u 
IU 

0.73 u 
0.62 U 

IU 
IU 
IU 
IU 

1.5 u 
0.75 u 
0.91 u 
0.91 u 

FIELD QA/QC SAMPLES 
RINSATE BLANKS 

NITRAMINE COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BG-RB053 BG-RBO56 BG-RB063 
08/l 9194 08/20/94 OQlO8l94 

UGIL UGIL UGIL 

0.61 U 
0.59 UJ 
0.66 u 

1.1 u 
IU 

0.73 u 
0.62 U 

IU 
IU 
IU 
IU 

1.5 u 
0.75 u 
0.91 u 
0.91 u 

0.61 UJ 
0.59 UJ 
0.66 UJ 

1.1 UJ 
1 UJ 

0.73 UJ 
0.62 UJ 

1 UJ 
1 UJ 
1 UJ 
1 UJ 

1.5 UJ 
0.75 UJ 
0.91 UJ 
0.91 UJ 

0.61 U 
0.59 u 
0.66 u 

1.1 u 
l.OU 

0.73 u 
0.62 U 

1.0 u 
NA 
1.0 u 
l.OU 
NA 

0.75 u 
NA 

0.91 u 

12-BG-RB072 
09/20/94 

UGIL 

0.61 U 
0.59 u 
0.66 u 

1.1 u 
l.OU 

0.73 u 
0.62 u 

l.OU 
NA 
l.OU 
l.OU 
NA 

0.75 u 
NA 

0.91 u 

BG-RB074 
09121 IQ4 

UGIL 

0.81 U 
0.87 U 
0.66 u 

1.1 u 
1.0 u 

0.73 u 
0.62 U 

1.0 u 
NA 
1.0 u 
1.0 u 
NA 

0.75 u 
NA 

0.91 u 

04l18lQ5 I BRBEX.WK4 2 



Sample ID 
Date sampled 
Units 

HMX 
RDX 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
Tettyl 
Nitrobenzene 
2,4,6-Trinitrotoluene 
4-Amino-2,6-Dinilrotoluene 
2-Amino-Dinitrotoluene 
2,6-Dinitrotoluene 
2+Dinitrotoluene 
Dintitrotoluene(lsomeric Mixture) 
2-Nitrotoluene 
QNitrotoluene 
3-Nitrotoluene 

BG-RB076 
09/23/94 

UGlL 

0.61 U 
0.59 u 
0.66 u 

1.1 u 
l.OU 

0.73 u 
0.62 U 

1.0 u 
NA 
l.OU 
l.OU 
NA 

0.75 u 
NA 

0.91 u 

FIELD QAIQC SAMPLES 
RINSATE BLANKS 

NITRAMINE COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOW 
YORKTOWN, VIRGINIA 

BG-RB078 
1 O/06/94 

-UGIL 

0.61 U 
0.59 u 
0.66 u 
1.1 u 
1.0 u 

0.73 u 
0.62 U 

l.OU 
NA 
l.OU 
1.0 u 
NA 

0.75 u 
NA 

0.91 u 

049 “~05 I BRP%WK4 



Sample ID 
Date sampled 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

BG-RBOOJ 
07/08/94 

UGIL 

18 U 
37 u 

IU 
2u 
IU 
5U 

30.7 J 
3u 
4u 
5U 

7.6 J 
IU 

47 u 
IU 

0.1 u 
16 U 

1570 u 
IU 
4u 

45U 
IU 
4u 
3u 

10 u 

FIELD QAIQC SAMPLES 
RINSATE BLANKS 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGRR-RBOOS BG-RBO15 BG-RBOIG 
07lO9l94 07/I 9194 67/26/94 

UGIL UGIL UG/L 

18 U 
37 u 

IU 
2u 
IU 
5u 

24.9 J 
3u 
4u 
5u 

4.9 J 
4.2 
47 u 

IU 
0.1 u 
16 U 

1570 u 
2L 
4u 

77.9 J 
IU 
4u 
3u 

IO u 

16 U 
37 u 

IU 
2u 
IU 
5U 

47.5 J 
3u 
4u 
5u 

12 J 
IU 

47 u 
IU 

0.1 u 
16 U 

1570 u 
IU 
4u 

45.3 J 
IU 
4u 

5.6 K 
10 u 

18 U 
37 u 

IU 
2u 
IU 
5u 

37.1 J 
3u 
4u 
5u 
8J 
IU 

47 u 
IU 

0.1 u 
16 U 

1570 u 
IU 
4u 

45U 
1 UL 
4u 
3u 

NA 

BG-RBOI 9 
07l21194 

UGIL 

18 U 
37 u 

IU 
2u 
IU 
5u 

28.1 J 
3u 
4u 
SU 

3.5 J 
IU 

47 u 
IU 

0.1 u 
16 U 

1570 u 
IU 
4u 

45U 
IU 
4u 
3u 

IO u 

BG-RBOZI 
07i22l94 

UGlL 

24.3 J 
37 R 

IU 
2u 
IU 
5u 

25 J 
3u 
4u 
5U 

17.4 J 
IU 

47 u 
1.2 J 
0.1 u 
16 U 

1570 u 
IU 
4u 

45U 
IU 
4u 

6.3 J 
NA 

04/l 8195 I BRBM.WK4 



Sample ID 
Date sampled 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

BG-RB023 
07123194 

UG/L 

18 U 
37 u 

1 UL 
2u 
IU 
5u 

51.4 J 
3u 
4u 
5U 

45.3 J 
IU 

47 u 
IJ 

0.1 u 
16 U 

1570 u 
IU 
4u 

489 J 
IU 
4u 
3u 

10 u 

FIELD CIA&C SAMPLES 
RINSATE BLANKS 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BG-RB027 BG-RB034 BG-RB035 
07126194 08/02/94 08lO2l94 

UGIL UGIL UGlL 

18 U 
37 UL 

1 UL 
2u 
IU 
5u 

37.9 J 
3u 
4u 
SU 

7.1 J 
IU 

47 u 
IU 

0.1 u 
16 U 

1570 u 
IU 
4u 

45U 
IU 
4u 
3u 

IO u 

18 U 
37 UL 
IU 
2u 
IU 
5u 

16.4 J 
3u 
4u 
5U 
3J 
IU 

47 u 
IU 

0.1 UL 
16 U 

1570 u 
IV 
4u 

45U 
IU 
4u 
3u 

10 u 

18 U 
37 UL 

IU 
2u 
IU 
5u 

17.6 J 
3u 
45 
5U 

3.6 J 
IU 

47 u 
IU 

0.1 UL 
16 U 

1570 u 
IU 
4u 

45U 
IU 
4u 
3u 

IO u 

BG-RB038 BG-RB039 
08/04194 08/05/94 

UGIL UGIL 

18 U 
37 UL 

IU 
2u 
IU 
5U 

25 J 
3u 
4u 
5U 

7.7 J 
IU 

47 u 
IU 

0.1 u 
16 U 

157O’U 
IU 
4u 

45U 
IU 
4u 
3u 

IO u 

28.2 J 
37 u 

IU 
2u 
IU 
5U 

27.7 J 
3u 

4.2 J 
5u 

4.3 J 
IU 

52 J 
IU 

0.1 u 
16 U 

1570 u 
IU 
4u 

45U 
IU 
4u 
3u 

IO u 

04/18/95 I BRBM.WK4 2 



Sample ID 
Date sampled 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 

Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

BG-RB041 
06/06/94 

UGlL 

19.5 J 
37 UL 

IU 
2u 
IU 
5u 

24.2 J 
3u 
4u 
5U 

6.6 J 
3.1 
47 u 

IU 
0.1 u 
16 u 

1570 u 
1 UL 
4u 

45U 
IU 
4u 
4J 

10 u 

FIELD QAIQC SAMPLES 
RINSATE BLANKS 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BG-RB044 BG-RB045 BG-RB047 
08lO7l94 08/08/94 08/09/94 

UGIL UGIL UGIL 

18 U 
37 UL 

IU 
2u 
IU 
5u 

19.7 J 
3u 
4u 
5u 

3.6 J 
IU 

47 u 
IU 

0.1 u 
16 U 

1570 u 
IU 
4u 

45U 
iu 
4u 
4J 

10 u 

26.2 J 
37 UL 

IU 
2u 
IU 
5U 

47.4 J 
3u 
4u 
5u 

6.4 J 
1u 

47 u 
IU 

0.1 u 
16 U 

1570 u 
IU 
4u 

59.6 J 
IU 
4u 

4.9 J 
10 u 

18 u 
37 u 

IU 
2u 
IU 
5u 

45.5 J 
3u 

5.3 J 
5u 

5.8 J 
1 UL 

59.6 J 
IU 

0.1 UL 
16 U 

1570 u 
I UL 
4R 

272 J 
IR 
4u 
3u 

10 u 

BG-RB046 
08/I O/94 

UGIL 

18 U 
37 u 

IU 
2u 
IU 
5U 

17.7 J 
3u 

5.3 J 
5u 

3.5 J 
1 UL 

47 u 
IU 

0.1 UL 
16 U 

1570 u 
1 UL 
4R 

45U 
IR 
4u 
3u 

10 u 

BG-RB053 
08l19l94 

UGIL 

18 U 
37 UL 
1 UL 
2u 
1U 
5u 

27 J 
3u 
4u 
SU 

8.7 J 
1 UL 

47 u 
IU 

0.1 u 
16 U 

1570 u 
IU 
4u 

45U 
IR 
4u 
3u 

IO u 

04/l 8195 I BRBM.WK4 3 



Sample ID 
Date sampled 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 

Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

BG-RB056 
08120194 

UGIL 

18 U 
37 UL 

IU 
2u 
1u 
5u 

46J 
3u 
4u 
5u 

25.8 J 
1 UL 

,47 u 
IU 

0.1 UL 
16 U 

1570 u 
1 UL 
4u 

45U 
1 UL 
4u 
3u 

10 u 

FIELD QA/QC SAMPLES 
RINSATE BLANKS 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BG-RB063 
09lO8l94 

UGIL 

11.5 u 
12.4 U 
2.6 UL 
0.5 u 
0.2 u 
2.3 U 

81.8 J 
1.5 u 
2.1 u 
1.1 u 

25 
1.5 u 

13.5 u 
0.6 U 
0.2 UL 
5.2 U 

391 u 
3.7 J 
1.7 u 
42 J 
5.7 u 
1.8 U 
5.1 J 

5R 

12-BGRB072 
09l2Ol94 

UGIL 

11.5 u 
12.4 UL 
2.6 U 
0.5 u 
0.2 u 
2.3 U 
40J 
1.5 u 
2.1 u 
1.8 J 
3.8 J 
1.5 UL 

14.5 J 
0.6 U 
0.2 u 
5.2 U 
404 J 
2.5 J 
1.7 UL 

54.9 J 
5.7 UL 
1.8 U 
4.9 J 

5u 

BG-RB074 
09l21l94 

UG/L 

11.5 u 
12.4 U 
2.6 UL 
0.5 u 
0.2 u 
2.3 U 

30.6 J 
1.5 UL 
2.1 u 
1.1 u 
1.9 u 
1.5 UL 

13.5 u 
0.6 U 
0.2 UL 
5.2 U 
391 u 
2.4 U 
1.7 u 

20.4 J 
5.7 u 
1.8 U 
3.3 J 

5u 

BG-RB076 
09123194 

UGIL 

11.5 u 
12.4 UL 
2.6 U 
0.5 u 
0.2 u 
2.3 U 

17.2 J 
1.5 UL 
2.1 u 
1.1 J 

25 
1.5 UL 

13.5 u 
0.6 U 
0.2 UL 
5.2 U 
391 u 
2.4 U 
1.7 u 

15.9 J 
5.7 u 
1.8 u 
4.4 J 

5u 

BG-RBO77 
09/26/94 

UGIL 

11.5 u 
12.4 U 
2.6 UL 
0.5 u 
0.2 u 
2.3 U 

88.9 J 
1.5 UL 
2.1 u 
1.1 u 
2.2 J 
1.5 UL 

13.5 u 
0.6 U 
0.2 UL 
5.2 U 
391 u 
2.4 U 
1.7 u 

19.9 J 
5.7 u 
1.8 U 

14.7 J 
.5 u 

04118195 I BRBM.WK4 



Sample ID 
Date sampled 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

FIELD QA/QC SAMPLES 
RINSATE BLANKS 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS GTATION YORKTOWN 
YORKTOWN, VIRGINIA 

BG-RB078 
lOlO6l94 

UGIL 

11.5 UL 
12.4 U 
2.3 U 
0.5 u 
0.2 u 
2.3 U 
24 J 
1.5 UL 
2.1 u 
1.1 u 

13.2 J 
1.5 UL 

13.5 u 
0.6 U 
0.2 u 
5.2 U 
391 u 
2.4 UL 
1.7 u 
9.7 u 
5.7 u 
1.8 U 
3.9 J 

5U 

04/18/95 I BRBM.WK4 5 



Sample ID 
Date sampled 
Units 

Antimony 
Arsenic 
Barium 

Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 

Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

BG-RB063DS 
09106194 

UGIL 

11.5 u 
12.4 U 
2.6 UL 
0.5 u 
0.2 u 
2.3 U 

66.1 J 
1.5 u 
2.1 u 
1.1 u 
9.2 J 
1.5 u 

25.7 J 
0.98 J 
0.2 UL 
5.2 U 
391 u 
2.4 U 
1.7 UL 
64 
5.7 u 
1.8 U 
4.7 J 

FIELD QA/QC SAMPLES 
RINSATE BLANKS 

DISSOLVED INORGANICS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

12-BGRB072DS 
09/20/94 

UGIL 

32.6 J 
13.8 J 
2.6 U 
0.5 u 
0.2 u 
2.3 U 

73.6 J 
1.5 u 
2.1 u 
1.2 J 
9.2 J 
1.5 u 

18.7 J 
1.3 J 
0.2 u 
5.2 U 
391 u 

3J 
1.7 u 

57.4 J 
5.7 u 
1.8 U 

7J 

BG-RB074DS 
09/21/94 

UGIL 

11.5 u 
12.4 UL 
2.6 U 
0.5 u 
0.2 u 
2.3 U 

61.6 J 
1.5 u 
2.1 u 
1.1 u 
1.9 u 
1.5 UL 

14.2 J 
1.9 J 
0.2 UL 
5.2 U 
391 u 
2.4 U 
1.7 u 

42.9 J 
5.7 u 
1.8 U 
3.6 J 

BG-RB076DS 
09123194 

UGlL 

11.5 u 
12.4 UL 
2.6 u 
0.5 u 
0.2 u 
2.3 U 

60.3 J 
1.5 u 
2.1 u 
1.3 J 
1.9 u 
1.5 UL 

19.2 J 
1.2 J 
0.2 UL 
5.2 U 
396 J 
2.4 U 
1.7 u 

51.6 J 
5.7 u 
1.8 U 
4.7 J 

BG-RBO77DS 
09126194 

UGIL 

11.5 u 
12.4 UL 
2.6 u 
0.5 u 
0.2 u 
2.3 U 

51.1 J 
1.5 u 
2.1 u 
1.1 u 
1.9 u 
1.5 UL 

13.5 u 
1.2 J 
0.2 UL 
5.2 U 
391 u 
2.4 U 
1.7 u 

75.7 J 
5.7 u 
1.8 U 
4.4 J 

BG-RB078DS 
10106l94 

UGIL 

11.5 u 
14.8 J 
2.3 UL 
0.5 u 
0.2 u 
2.3 U 

41.4 J 
1.5 u 
2.1 u 
1.1 u 
1.9 u 
1.4 UL 

13.5 u 
0.9 J 
0.2 u 
5.2 U 
391 u 
4.6 K 
1.7 u 

52.7 J 
4u 

1.8 U 
1.7 J 

04/l 8195 I BRBMDS.WK4 



Nitrate/Nitrite MGIL 0.02 u 0.02 u 0.02 u 0.02 u 0.02 u 0.02 u 
TDS IdGIL 10 u 11 24 20 10 u 10 u 
TSS MG/L 4u 4u 4u 4u 4u 8 

RINSATE BLANK ENGINEERING PARAMETERS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: 

Date Sampled: 
Units: 

BGRBO63 12-BGRB072 BGRB074 BGRB076 BGRB077 BGRB078 

918194 9120194 9121194 9123194 9l26l94 1 O/6/94 

TABRBXLS 



Sample ID 
Date sampled 
Units 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon dlsulfide 
1 ,I-Dichloroethene 
1 ,I-Dichloroethane 
Trans-1 ,Zdichloroethene 
Cis-1,2-dlchloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1 ,I ,I -Trlchloroethane 
Carbon tetrachlorlde 
Bromodichloromethane 
1 ,ZDichloropropane 
cls-l ,J-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,I ,2-Trichloroethane 
Benzene 
Trans-1 ,3-dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
ZHexanone 
Tetrachloroethene 
1 ,I ,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
M/P xylenes 
0 xylene 
Total Xylenes 
Bromochloromethane 

04l18l95lF ‘K4 

FBLG-01 
07124194 

UGIL 

10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
IO u 
10 u 
IO u 
IO u 
10 u 
10 u 
10 u 
IO u 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
IO u 
IO u 
IO u 
NA 
NA 

FIELD CWQC SAMPLES 
FIELD BLANKS 

VOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

FBLG-02 
08123194 

UGIL 

0.8 J 
IU 
IU 
IU 
2u 

6.2 BJ 
IU 
IU 
IU 
IU 
IU 

6.2 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
5u 
IU 
IU 
IU 
IU 
IU 
1U 
IU 
IU 

NA 
IU 

FBLG-03 
09126194 

UGIL 

IU 
IU 
1U 
IU 
6 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
1U 
5u 
5R 
IU 
IU 
IU 
1U 
IU 
IU 

NA 
NA 

IU 
IU 

FBLG-04 
10112/94 

UGIL 

IU 
IU 
IU 
IU 
48 
5R 
1U 
IU 
IU 
IU 
IU 
48 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5u 
5R 
IU 
IU 
IU 
IU 
IU 
IU 

NA 
NA 

IU 
IU 

FBDI-OI 
07l24l94 

UGIL 

IO u 
IO u 
10 u 
10 u 
70 
29U 
IO u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
IO u 
10 u 
IO u 
10 u 
IO u 
10 u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
NA 
NA 

FBDI-02 
08123194 

UGlL 

0.8 J 
IU 
IU 
IU 
2u 

13 BJ 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IV 
IU 
IU 

.I u 
5R 
5u 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 

NA 
IU 



FIELD QA/QC SAMPLES 
FIELD BLANKS 

VOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID 
Date sampled 
Units 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1 ,I-Dichloroethene 
1 ,I-Dichloroethane 
Trans-1,2-dichloroethene 
Cis-1 ,Zdichloroethene 
Chloroform 
1 ,ZDichloroethane 
2-Butanone 
1 ,I ,I-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dlchloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,I ,ZTrichloroethane 
Benzene 
Trans-1,3-dichloropropene 
Bromoform 
QMethyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
1 ,I ,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
MIP xylenes 
0 xylene 
Total Xylenes 
Bromochloromethane 

FBDI-03 
09126194 

UGIL 

IU 
IU 
IU 
IU 
2u 
8J 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5u 
5R 
IU 
IU 
IU 
IU 

;; 

NA 
NA 

IU 
IU 

FBDI-04 
1 O/l 2i94 

UGIL 

IU 
IU 
IU 
1U 

0.5 B 
9 BJ 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5u 
5R 
IU 
IU 
IU 
IU 
IU 
IU 

NA 
NA 

IU 
IU 

FBATV-02 
08123194 

UGIL 

0.7 J 
IU 
IU 
IU 
2u 
9 BJ 
IU 
IU 
IU 
IU 
IU 

58 
IU 
5R 
IU 
IU 

16 
IU 
IU 
IU 
2 
IU 
IU 
IU 
IU 
5R 
5u 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 

NA 
IU 

FBRIG-OI 
07124194 

UGIL 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
48 
10 u 
10 u 
4J 

10 u 
9J 

10 u 
10 u 
24 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

210 J 
10 u 
3J 

10 u 
10 u 
10 u 
5J 

10 u 
NA 
NA 

FBRIG-02 
08123194 

UGIL 

1.2 
IU 
IU 
IU 

0.5 B 
7.3 BJ 

IU 
IU 
IU 
IU 
IU 

13 
IU 
5R 
IU 
IU 

3.7 
IU 
IU 

2.2 
0.8 J 

IU 
IU 
IU 
IU 
5R 
5U 

22 
IU 
IU 
IU 
IU 
IU 

0.5 J 
IU 

NA 
IU 

FBMUD-01 
08l18l94 

UGIKG 

91 u 
91 u 
91 u 
91 u 
49 BJ 

630 BJ 
91 u 
91 u 
91 u 
91 u 
91 u 

230 J 
91 u 
91 u 
91 u 
91 u 
44J 
91 u 
91 u 
91 u 
91 u 
91 u 
91 u 
91u 
91 u 
91 U 
91 u 
91 u 
91 u 
91 u 
91 u 
91 u 
91 u 
91 u 
91 u 
NA 
NA 

d4l18l95 I FBV.WK4 2 



Sample ID 
Date sampled 
Units 

Phenol 
Bis(2-chloroethyl)ether 
2Chlorophenol 
1 ,3-Dichlorobenzene 
1 &Dichlorobenzene 
1 ,ZDichlorobenzene 
ZMethylphenol 
2,2’-Oxybls(l-chloropropane) 
4Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2,4Dimethylphenol 
Bis(2-chloroethoxy)methane 
2,QDichlorophenol 
1,2+Trichlorobenzene 
Naphthalene 
4Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methyinaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
ZChloronaphthalene 
2-Nitroaniline 
Dimethyiphthalate 
Acenaphthylene 
2,SDinilrotoluene 
3-Nitroaniline 
Acenaphthene 
2,rtDinitrophenol 
4-Nitrophenol 

04l16l95 I FBSV.WK4 

FBLG-01 
07124194 

UGIL 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
25 U 
10 u 
25 U 
10 u 
IO u 
10 u 
25 U 
10 u 
25 U 
25 U 

FIELD QA/QC SAMPLES 
FIELD BLANKS 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

FBLG-02 
08123194 

UGIL 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
IO u 
25 U 
10 u 
25 U 
25 u 

FBLG-03 
09126194 

UGIL 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
25 U 

1 

FBLG-04 
1 O/l 2l94 

UGIL 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
IO u 
25 U 
10 u 
25 U 
25 u 

FBDI-OI 
07124194 

UGIL 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
10 u 
IO u 
10 u 
25 U 
10 u 
25 U 
25 U 

FBDI-02 
08123194 

UGIL 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IOU ’ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
25 U 



Sample ID 
Date sampled 
Units 

Dibenzofuran 
2,4Dlnitrotoluene 
Diethyiphthalate 
QChlorophenyl-phenylether 
Fluorene 
4-Nftroaniline 
4,6-Din&o-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzytphthalate 
3,3-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
Bis(2-ethylhexyhphthalate 
di-n-Octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

FBLG-01 
07124194 

UGIL 

10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

FIELD QAIQC SAMPLES 
FIELD BLANKS 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

FBLG-02 FBLG-03 FBLG-04 
08123194 09126194 1 O/l 2l94 

UGIL UGIL UGIL 

10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
4J 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
45 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
7J 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

FBDI-OI 
07124194 

UGIL 

10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
IOU 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

FBDI-02 
08123194 

UGIL 

10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
1.0 u 
10 u 
10 u 
10 u 
10 u 
10 u 

04l18l95 I FBSV.WK4 2 



Sample ID 
Date sampled 
Units 

Phenol 
Bis(2-chloroethyl)ether 
P-Chlorophenol 
1 ,SDichlorobenzene 
1 &Dichlorobenzene 
1,2-Dichlorobenzene 
2-Methylphenol 
2,2’-Oxybis( 1 -chloropropane) 
4Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
ZNitrophenol 
2,4-Dimethylphenol 
Bis(2-chloroethoxy)methane 
2+Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2.Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroanlline 
Acenaphthene 
2,4-Dinitrophenol 
CNitrophenol 

04/18/95 I FBSV.WK4 

FBDI-03 
09126194 

UGIL 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
25 U 

FIELD QAIQC SAMPLES 
FIELD BLANKS 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

FBDI-04 
1 O/l 2l94 

UGIL 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
25 U 

FBATV-02 
08123194 

UGIL 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
25 U 

3 

FBRIG-OI 
07l24l94 

UGIL 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
35 
30 
10 u 
10 u 
10 u 
6J 

10 u 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
45 

25 U 
25 U 

FBRIG-02 
08123194 

UGIL 

10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
18 
18 
10 u 
10 u 
10 u 
3J 

10 u 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
25 u 
25 U 

FBMUD-OI 
08ll8l94 

UGIKG 

2700 U 
2700 U 
2700 U 
2700 U 
2700 U 
2700 U 
2700 U 
2700 U 
2700 U 
2700 U 
2700 U 
2700 U 
2700 U 
2700 U 
2700 U 
2700 U 
2700 U 
2700 U 
2700 U 
2700 U 
2700 U 
2700 U 
2700 U 
2700 U 
2700 ti 
6600 u 
2700 U 
6600 u 
2700 U 
2700 U 
2700 U 
6600 u 
2700 U 
6600 u 
6600 UJ 



Sample ID 
Date sampled 
Units 

Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamlne 
4Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3’-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
Bis(2-ethylhexyi)phthalate 
di-n-Octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,l)perylene 

FBDI-03 
09126194 

UGIL 

10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 

FIELD QAIQC SAMPLES 
FIELD BLANKS 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTQWN 
YORKTOWN, VIRGINIA 

FBDI-04 
10112/94 

UGIL 

10 u 
10 u 
10 u 
IO u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

FBATV-02 
08123194 

UGIL 

10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

FBRIG-01 
07124194 

UGIL 

10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

FBRIG-02 
08/23/94 

UGIL 

10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
IO u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

FBMUD-01 
08l18l94 

UGIKG 

2700 U 
2700 U 
2700 U 
2700 U 
2700 U 
6600 U 
6600 u 
2700 U 
2700 U 
2700 U 
6600 u 
2700 U 
2700 U 
2700 U 
2700 U 
2700 U 
2700 U 
2700 U 
2700 U 
2700 U 
2700 U 
2700 U 
2700 U 
2700 U 
2700 li 
2700 U 
2700 U 
2700 U 
2700 U 

04l18l95 I FBSV.WK4 4 



Sample ID 
Date sampled 
Units 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4,$-DDE 
Endrin 
Endosulfan II 
4,4’-DDD 
Endosuifan Sulfate 
4,4’-DDT 
Methoxychlor 
Endrin Ketone 
Endrin Aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

FBLG-01 
07124l94 

UGIL 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5 u 
1 u 
2 u 
1 u 
1 u 
1 u 
1 u 
1 u 

FIELD QAIQC SAMPLES 
FIELD BLANKS 

PESTICIDE/PC6 COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

FBLG-02 FBLG-03 FBLG-04 
08123194 09126194 10112/94 

UG/L UGIL UGIL 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.1 u 
0.4 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5 u 
1 u 
2 u 
1 u 
1 u 
1 u 
1 u 
1 u 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5u 
IU 
2u 
IU 
IU 
IU 
IU 
IU 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5u 
IU 
2u 
IU 
IU 
IU 
IU 
IU 

FBDI-01 
07124194 

UGlL 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 * u 
0.1 u 

0.05 u 
0.05 u 

5 u 
1 u 
2 u 
1 u 
1 u 
1 u 
1 u 
1 u 

FBDI-02 
08123194 

UGIL 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5 u 
1 u 
2 u 
.I u 
I’U 
1 u 
1 u 
1 u 

04/18/95 I FBP.WK4 



Sample ID 
Date sampled 
Units 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4$-DDE 
Endrin 
Endosulfan II 
4/l’-DDD 
Endosulfan Sulfate 
4,4’-DDT 
Methoxychlor 
Endrin Ketone 
Endrin Aldehyde 
alpha-Chlordane 
gammaGhlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

FBDI-03 
09126194 

UGIL 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5u 
IU 
2u 
IU 
IU 
IU 
IU 
IU 

FIELD QAIQC SAMPLES 
FIELD BLANKS 

PESTlClDElPCB COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

FBDI-04 
10/12/94 , 

UGIL 

0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 

0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.5 UJ 
0.1 UJ 
0.1 UJ 

0.05 UJ 
0.05 UJ 

5 UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

FBATV-02 
08123194 

UG/L 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5 u 
1 u 
2 u 
1 u 
1 u 
1 u 
1 u 
1 u 

FBRIG-01 
07124194 

UGlL 

0.05 UL 
0.05 UL 
0.05 UL 
0.05 UL 
0.05 UL 
0.05 UL 
0.05 UL 
0.05 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.5 UL 
0.1 UL 
0.1 UL 

0.05 UL 
0.05 UL 

5 UL 
1 UL 
2 UL 
1 UL 
1 UL 
1 UL 
1 UL 
1 UL 

FBRIG-02 
08/23/94 

UGIL 

0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.5 UJ 
0.1 UJ 
0.1 UJ 

0.05 UJ 
0.05 UJ 

5 UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

FBMUD-01 
08118194 
UGlKG 

14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
27 U 
27 U 
27 U 
27 U 
27 U 
27 U 
27 U 

140 u 
27 U 
27 U 
14 u 
14 u 

1400 u 
270 U 
540 u 
270 U 
?70 ‘u 
270 U 
270 U 
270 U 

04ilBl95 I FBP.WK4 2 



Sample ID FBLG-01 
Date sampled 07124194 
Units UGIL 

HMX 
RDX 
1 ,J,BTrinitrobenzene 
1,3-Dinitrobenzene 
Tertyl 
Nitrobenzene 
2,4,6-Trinitrotoluene 
4-Amino-2,6-Dinitrotoluene 
2-Amino-Dinitrotoluene 
2,6-Dinitrotoluene 
2&Dinitrotoluene 
DNT (Isomeric Mixture) 
2-Nitrotoluene 
4-Nitrotoluene 
3-Nitrotoluene 

0.61 UJ 
0.59 u 
0.66 u 

1.1 u 
IU 

0.73 u 
0.62 U 

IU 
IU 
IU 
IU 

1.5 u 
0.75 u 
0.91 u 
0.91 u 

FIELD QAIQC SAMPLES 
FIELD BLANKS 

NITRAMINE COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

FBLG-02 
oai23i94 

UGIL 

FBLG-03 FBLG-04 
09126194 1 O/l 2194 

UGIL UGIL 

0.61 UJ 
0.59 UJ 
0.66 UJ 

1.1 UJ 
1 UJ 

0.73 UJ 
0.62 UJ 

1 UJ 
1 UJ 
1 UJ 
1 UJ 

1.5 UJ 
0.75 UJ 
0.91 UJ 
0.91 UJ 

IU 
0.96 
0.66 u 

1.1 u 
2u 

0.73 u 
0.62 U 

IU 
NA 

IU 
IU 

NA 
0.75 u 

NA 
0.91 u 

0.61 U 
0.73 
0.66 u 

1.1 u 
IV 

0.73 u 
0.62 U 

IU 
NA 

IU 
IU 

NA 
0.75 u 

NA 
0.91 u 

FBDI-OI 
07124194 

UGIL 

0.61 UJ 
0.59 UJ 
0.66 u 

1.1 UJ 
IU 

0.73 u 
0.62 U 

IU 
IU 
IU 
IU 

1.5 u 
0.75 u 
0.91 u 
0.91 u 

FBDI-02 
08l23l94 

UGlL 

0.61 R 
25 J 

0.66 R 
1.1 R 

IR 
0.73 R 
0.62 R 

IR 
IR 
IR 
IR 

1.5 R 
0.75 R 
0.91 R 
0.91 R 

04/l 8195 I FBEX.WK4 1 



Sample ID 
Date sampled 
Units 

HMX 
RDX 
1 ,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
Tertyl 
Nitrobenzene 
2,4&Trinitrotoluene 
4-Amino-2,6-Dinitrotoluene 
2-Amino-Dinitrotoluene 
2,bDinitrotoluene 
2,4Dinitrotoluene 
DNT (Isomeric Mixture) 
ZNitrotoluene 
4-Nitrotoluene 
3-Nitrotoluene 

FBDI-03 
09426194 

UGIL 

0.61 U 
0.59 u 
0.66 u 

1.1 u 
IU 

0.73 u 
0.62 U 

IU 
NA 

IU 
IU 

NA 
0.75 u 

NA 
0.91 u 

FIELD QA/QC SAMPLES 
FIELD BLANKS 

NITRAMINE COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

FBDI-04 
loll 2l94 

UGIL 

3.9 
18 
13 

6.9 
IU 

0.73 u 
0.62 U 

IU 
NA 

IU 
IU 

NA 
0.75 u 

NA 
0.91 u 

FBATV-02 
08123194 

UGIL 

0.61 UJ 
0.59 UJ 
0.66 UJ 

1.1 UJ 
1 UJ 

0.73 UJ 
0.62 UJ 

1 UJ 
1 UJ 
1 UJ 
1 UJ 

1.5 UJ 
0.75 UJ 
0.91 UJ 
0.91 UJ 

FBRIG-01 
07124194 

UGIL 

0.61 UJ 
0.59 u 
0.66 u 

1.1 UJ 
IU 

0.73 u 
0.62 UJ 

IU 
IU 
IU 
IU 

1.5 u 
0.75 u 
0.91 u 
0.91 u 

FBRIG-02 
08123194 

UGIL 

0.61 UJ 
0.59 UJ 
0.66 UJ 

1.1 UJ 
1 UJ 

0.73 UJ 
0.62 UJ 

1 UJ 
1 UJ 
1 UJ 
1 UJ 

1.5 UJ 
0.75 UJ 
0.91 UJ 
0.91 UJ 

FBMUD-01 
08/l 8194 

MGIKG 

0.5 u 
0.59 u 
0.56 U 
0.42 U 

1.2 u 
0.58 U 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

04/18/95/ FBEX.WK4 2 



Sample ID 
Date sampled 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

FBLG-01 
07124l94 

UG/L 

I8 U 
37 UL 

I UL 
2u 
IU 
5u 

24.2 J 
3u 
4u 
5U 
5J 
IU 

47 u 
IU 

0.1 u 
I6 u 

1570 u 
IU 
4u 

45U 
IU 
4u 
3u 

10 u 

FIELD QA/QC SAMPLES 
FIELD BLANKS 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

FBLG-02 FBLG-03 
08123194 09126194 

UGlL UGlL 

24.3 J 
37 UL 

IU 
2u 
1U 
5 UL 

I4 J 
3u 
4u 
5u 

20 J 
I UL 

47 u 
IU 

0.1 u 
I6 U 

1570 u 
5U 
4u 

45U 
1 UL 
4u 
3 UL 

10 u 

Il.5 u 
12.4 U 
2.6 UL 
0.5 u 
0.2 u 
2.3 U 
5.6 U 
I.5 UL 
2.1 u 
1.1 u 
I.9 u 
1.5 UL 

13.5 u 
0.6 U 
0.2 UL 
5.2 U 
391 u 
2.4 U 
1.7 u 
9.7 J 
5.7 u 
I.8 U 
5.2 J 

5u 

FBLG-04 
1 O/l 2194 

UGIL 

II UL 
12.2 u 
2.3 U 

IU 
IU 

1.5 u 
13 J 
1.8 U 
I.9 u 
1.4 u 
4.9 J 
1.4 u 

II.1 u 
IU 

0.2 UL 
4.3 u 
388 J 
2.6 U 

2 UL 
17.4 J 

4 UL 
1.4 u 

4J 
5u 

FBDI-01 
07/24/94 

UGlL 

18 U 
37 u 

1 UL 
2u 
IU 
5U 

53.9 J 
3u 
4u 
5u 

5.1 J 
IU 

47 u 
IU 

0.1 u 
16 U 

1570 u 
IU 
4u 

173 J 
IU 
4u 
3u 

10 u 

FBDI-02 
08123194 

UGlL 

26.2 J 
37 UL 

IU 
2u 
IU 
5 UL 

32.7 J 
3u 
4u 
5u 

20.9 J 
I UL 

47 u 
IU 

0.1 u 
I6 U 

1570 u 
IU 
4u 

59.5 J 
I UL 
4u 
3 UL 

IO u 

04/18/95 I FBM.WK4 



Sample ID FBDI-03 FBDI-04 FBATV-02 FBRIG-OI FBRIG-02 
Date sampled 09/26/94 I O/I 2/94 06/23/94 07/24/94 08123194 
Units UGIL UGlL UGlL UGIL UGlL 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobait 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 

Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

Il.5 U II UL 144J 
12.4 U 12.2 u 37 UL 
2.6 UL 2.3 U IU 
0.5 u IU 20 J 
0.2 u IU IU 
2.3 U 1.5 u 5 UL 
5.6 U II.8 J 27600 
I.5 UL 1.8 U 3J 
2.1 u 1.9 u 4u 
1.1 u I.4 U 6.7 J 
1.9 u 8.4 J 520 J 
I.5 UL I.4 U I UL 

13.5 U 11.1 u 1340 J 
0.6 U IU 17.7 J 
0.2 UL 0.2 UL 0.1 u 
5.2 U 4.3 u I6 U 
391 u 381 U 1570 U 
2.4 U 2.6 U IU 
1.7 u 2 UL 4u 

16.5 J 9.2 u ‘6250 J 
5.7 u 4 UL 1 UL 
1.8 U 1.4 u 4u 
4.5 J 3.6 J 120 

5u 5u 10 u 

FIELD QAIQC SAMPLES 
FIELD BLANKS 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAI WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

23100 
37 u 
3L 

124 J 
2J 
5u 

10.5 
4u 

23.7 J 
16900 

63 
6790 
223 
0.1 u 
I6 U 

4480J 
I.8 L 

4u 
28200 

1 UL 
8.2 J 
257 

10 u 

347 
39.7 L 

IU 
25.2 J 

IU 
5.5 L 

25700 J 
4.6 J 

4u 
48.1 

13909 J 
I.8 L 

14OOJ 
76.1 J 
0.1 u 
16 U 

1880 J 
IU 
4u 

6260 J 
I UL 
4u 

442 
10 u 

FBMUD-OI 
08/I 8194 
MGIKG 

16800 
66.6 UL 
2.5 J 
157 J 
2.2 J 

9u 
7780 L 

6.6 J 
7.2 U 

9u 
9320 
35.8 

4620 L 
489 
0.45 R 
28.8 U 

2830 U 
I.8 UL 
7.2 U 

13300 
I.6 UL 
7.2 U 

60.1 J 
4.5 UJ 

04/18/95 I FBM.WK4 2 



Sample ID 
Date sampled 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

FBLGDS-01 
07124194 

UGlL 

39.1 J 
37 UL 

IU 
2u 
IU 
5u 

410 J 
3u 
4u 
5u 

30.9 J 
IU 

81.1 J 
3.4 J 
0.1 u 
16 U 

1570 U 
IU 
4u 

865 J 
IU 
4u 

19 J 

FIELD QA/QC SAMPLES 
FIELD BLANKS 

DISSOLVED INORGANICS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

FBLGDS-02 
08123194 

UGlL 

18 U 
37 UL 

IU 
2u 
IU 
5 UL 

10.1 J 
3u 
4u 
5u 
3u 
I UL 

47 u 
IU 

NA 
I6 U 

1570 U 
IU 
4u 

137 J 
1 UL 
4u 
3 UL 

FBLGDS-03 
09126194 

UGlL 

19.5 J 
12.4 UL 
2.6 U 
0.5 u 
0.2 u 
2.3 U 

34.6 J 
1.5 u 
2.1 u 
1.1 u 
1.9 u 
I.5 UL 

13.5 u 
1.2 J 
0.2 UL 
5.2 U 
391 u 
2.4 U 
1.7 u 

32.1 J 
5.7 u 
1.8 U 
4.3 J 

FBLGDS-04 
I O/I 2i94 

UGIL 

II u 
15 J 

2.3 U 
IU 
IU 

1.5 UL 
40.8 J 

I.8 U 
1.9 u 
I.4 U 
2.7 J 
1.4 u 

11.1 u 
IU 

0.2 UL 
4.3 u 
381 U 
2.6 UL 

2u 
65.6 J 

4 UL 
I.4 U 
4.3 J 

FBDIDS-01 
07124194 

UGlL 

26.6 J 
37 u 

I UL 
2u 
IU 
5u 

456 J 
3u 
4u 
5u 

33.7 J 
IU 

62.1 J 
3.8 J 
0.1 u 
I6 U 

1570 u 
IU 
4u 

908 J 
IU 
4u 

16.6 J 

FBDIDS-02 
08/23/94 

UGlL 

18 U 
37 UL 

IU 
2u 
IU 
5 UL 

25.6 J 
3u 
4u 
5u 
3u 
I UL 

47 u 
IU 

NA 
16 U 

1570 u 
IU 
4u 

91.9 J 
1 UL 
4u 
3 UL 

04/18/95/ FBMDSWK4 



Sample ID 
Date sampled 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

FBDIDS-03 
09126194 

UGlL 

Il.5 U 
12.4 UL 
2.6 U 
0.5 u 
0.2 u 
2.3 U 

45.2 J 
I.5 U 
2.1 u 
1.1 u 
I.9 u 
I.5 UL 

13.5 u 
1.1 J 
0.2 UL 
5.2 U 

391 u 
2.4 U 
1.7 u 

49.8 J 
5.7 u 
I.8 U 

5J 

FIELD CUVQC SAMPLES 
FIELD BLANKS 

DISSOLVED INORGANICS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATIDN YORKTOWN 
YORKTOWN, VIRGINIA 

FBDIDS-04 
1 O/I 2l94 

UGlL 

11 u 
12.2 u 
2.3 U 

IU 
IU 

I.5 UL 
48.5 J 

I.6 U 
1.9 u 
1.4 u 

13.9 J 
1.4 u 

11.1 u 
IU 

0.2 UL 
4.3 u 
381 U 
2.6 UL 

2u 
55.2 J 

4 UL 
I.4 U 

85 

FBATVDS-02 
08123194 

UGIL 

I6 U 
37 UL 

IU 
II.7 J 

IU 
5 UL 

27800 J 
3u 
4u 

6.1 J 
3u 
1 UL 

1370 J 
35 J 
NA 
16 U 

1570 u 
IU 
4u 

6980 J 
I UL 
4u 
3 UL 

FBRIGDS-01 
07124194 

UGIL 

94.8 J 
37 u 

1 UL 
16.3 J 

IU 
5u 

22400 
3.3 J 

4u 
9.7 J 

56.6’ J 
IU 

1950 J 
7.7 J 
0.1 u 
16 U 

1950 J 
IU 
4u 

17500 
5 UL 
4u 

37.2 

FBRIGDS-02 
08123194 

UGlL 

I8 U 
37 UL 

IU 
I9 J 

IU 
5 UL 

29600 J 
3u 
4u 

12.5 J 
3.2 J 

1 UL 
1420 J 
II.2 J 

NA 
I6 U 

1570 u 
IU 
4u 

6790 J 
1 UL 
4u 
3 UL 

04/18/95 I FBMDSWK4 2 



Sample ID: 

Date Sampled: 

Units: 

PH 
Nihtet’Nitrite 

HdtESS 

TPH 

TDS 

TSS 

TOC 

MO/L 

MG/L 

MG/L 

MG/L 

MGIL 

MG/L 

FBhfUD-01 

S/18/94 

9.32 
NA 

NA 

NA 

NA 

NA 

NA 

FBATV-02 

8123194 

NA 

1u 

SU 

NA 
10 u 

5U 

1u 

FBRIG-01 FBRIG-02 

7125194 S/23/94 

NA 

NA 

260 

NA 

227 

149 

5.37 

NA NA 

1u NA 

86 1u 

NA NA 

910 89 

5u 5 

1u 0.67 

FIELD BLANK ENGINEERING PARAMETERS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

FBDl-01 

7125194 

FBDl-02 

8123194 

FBD1-03 

9125194 

NA NA 

1u 0.06 

5u 0.1 u 

NA NA 

130 10 u 

5u 4u 

1u NA 

FBD1-04 

10/12/94 

NA 

0.06 

NA 
0.2 u 

10 u 

4u 

NA 

FBLG-01 

7125194 

NA 

NA 

1u 

NA 

66 

4u 

0.5 u 

PBL&O2 

8/23/94 

FBL.G-03 

9125194 

NA NA 

1u 0.02 u 

80 0.1 u 

NA NA 

130 10 u 

35 4u 

1u NA 

FBm-04 

10/12/9~ 

NA 

0.02 u 

NA 

0.2 u 

10 u 

10 

NA 

TABFBXLS 
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TABLE I 
DATA QUALIFIER DEFINITIONS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

ORGANIC 

U = Not detected. The associated number Indicates approximate sample concentration necessary to be detected. 

(NO CODE) = Confirmed Identlflcatlon. 

6 = Not detected substantially above the level reported in laboratory or fteld blanks. 

R = Unreliable result. Analyte may or may not be present In the sample. Supporting data necessary to confirm result. 

J = Analyte present. Reported value may not be accurate or precise. 

K = Analyte present, Reported value may be blased high. Actual value Is expected to be lower. 

L = Analyte present, Reported value may be biased low. Actual value Is expected to be higher. 

UJ = Not detected, Quantltatlon limit may be Inaccurate or Imprecise. 

UL = Not detected. Quantitatton limit Is probably higher. 

JNORGANIC 

U = The analyte was analyzed for, but was not detected above the level of the associated value. The associated value Is elther the sample quantitatlon llmlt or the sample 
deteotlon Ilmit. 

J = The associated value Is an estimated quantity. 

R = The data are unusable; the analyte may or may not be present. 

UJ = The analyte was analyzed for, but was not detected. The associated detectlon llmlt Is an estimate and may be Inaccurate or Imprecise. 

K = The analyte Is present. The reported value may be biased high. The actual value Is expected to be lower than reported. 

L = The analyte Is present, The reported values may be biased low. The actual value Is expected to be higher than reported. 

UL = The analyte was not detected, and the reported quantltation limit Is probably higher than reported. 

MISCELLANEOUS 

NA = Not analyzed by lab. 



TABLE 2 
FREQUENCY OF DETECTION SUMMARY 

SURFACE SOIL 
TOTAL INORGANIC8 AND CYANIQE 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

Sample ID 
Date sampled 
Depth 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

BGSOl 
07/08/94 

0-V 
MGlKG 

1960.0 
8.4 UL 
1.9 J 

12.7 J 
0.2 u 
1.1 u 

268.0 J 
4.3 
0.9 U 
1.1 u 

3310.0 
6.9 

175.0 J 
8.3 
0.1 u 
3.6 U 

355.0 u 
0.4 J 
0.9 u 

43.2 J 
0.2 u 
7.4 J 
5.7 
0.6 U 

BGSO2 BGS03 80504 
07lO8lQ4 07/08/94 07/08/94 

O-6’ o-6” 04 
MGIKG MGIKG MG/KG 

8.3 UL 
1.2 J 
22 J 

0.23 J 
1.1 u 

215 J 
5.5 
1.6 J 
1.7 J 

4160 
6.4 
238 J 
65.8 
0.05 u 

4.5 J 
353 u 
0.32 J 
0.9 u 

32.3 J 
0.22 u 
10.8 J 
8.6 

0.56 U 

6320 
8.8 UL 
1.5 J 

53.1 
0.51 J 

1.2 u 
937 J 
5.4 
1.5 J 
1.5 J 

4670 
15.3 
290 J 
491 
0.06 u 

4.9 J 
372 U 
0.46 J 
0.95 u 
40.1 J 
0.24 U 
10.7 J 

13 
0.59 u 

8550 
8.9 UL 
3.4 
62 

0.52 J 
1.2 u 

7620 
13.6 
4.2 J 

24.4 
12400 

22.7 
106OJ 
298 
0.06 u 

DJ 
828 J 
0.27 J 
0.96 u 
115 J 

0.24 U 
19.3 
37.5 
0.6 U 

BGSO5 
07/08/94 

O-6’ 
MGIKG 

4530 
8.7 UL 
3.6 

24.8 J 
0.28 J 

1.2 u 
1420 

9.4 
1.2 J 

2J 
7090 

9.9 
475 J 
73.4 
0.06 u 

4.8 J 
531 J 
0.24 U 
0.94 u 
40.6 J 
0.24 U 
15.3 
14.9 
0.59 U 

BGSO6 
07/08~94 

O-6’ 
MGIKG 

3210 
9.2 L 

25 
19.1 J 
0.23 J 

1.1 u 
388 J 
5.3 
2.3 J 
1.1 u 

4910 
9.8 
262 J 
85.9 
0.05 u 
5.6 J 
354 u 
0.32 J 

0.9 u 
22.7 J 
0.23 U 
10.1 J 
9.8 

0.55 u 

07/18195 BSSMF.WK4 1 



Sample ID 
Date sampled 
Depth 
Units 

Aluminum 

Arsenic . 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 

Ma;ganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 

Zinc 
Cyanide 

BGS07 
07/08/94 

O-6” 
MGlKG 

6030 
8.5 UL 
5.8 

17.8 J 
0.4 J 
1.1 u 

259 J 
11.8 
2.2 J 
2.4 J 

11100 
43.1 
489 J 
29.9 
0.05 u 
6.2 J 
360 u 
0.32 J 
0.92 u 
37.8 J 
0.23 U 
20.4 

18 
0.57 u 

TABLE 2 
FREQUENCY OF DETECTION SUMMARY 

SURFACE SOIL 
TOTAL INORGANICS AND CYANIDE 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

BGS08 BGSOD BGSIO 
Oi’lO8l94 07lO8l94 0711 DID4 

O-6” O-b O-6” 
MGIKG MGIKG MGIKG 

6530 
9.4 UL 
1.4 J 
20 J 

0.25 U 
1.3 u 

269 J 
6.9 
1.1 J 

2J 
5670 
14.7 
329 J 
40 

0.06 u 
7J 

398 U 
0.55 L 

IU 
45.4 J 
0.25 U 
14.8 
13.4 
0.63 U 

4960 
8.4 UL 
1.5 J 

20.4 J 
0.31 J 

1.1 u 
110 J 
5.1 
1.6 J 
1.1 u 

3690 
12 

319 J 
26.5 
0.05 u 

4.2 J 
355 u 
0.38 L 

0.9 u 
34J 

0.23 U 
10.1 J 
10.9 
0.56 U 

4980 
8.6 UL 
1.2 J 

31.5 J 
0.42 J 

1.2 u 
204 J 
6.8 

6J 
1.2 UL 

3580 
14.3 J 
297 J 
169 J 

0.06 u 
6.6 J 
367 u 
0.23 U 

1J 
46.7 J 
0.23 U 
11.2 J 
17.2 
0.58 U 

BGSI 1 
0711 DID4 

O-6” 
MG/KG 

4370 
9.5 UL 
2.9 
35 J 

0.32 J 
1.3 u 

1610 J 
9.8 
2.5 J 
3.7 J 

7010 
14.2 J 
487 J 
191 J 

0.08 u 
4.1 u 
515 J 
0.27 J 

IU 
34.7 J 
0.26 U 

15 
18.6 
0.64 u 

BGS12 
07120194 

O-6" 
MGIKG 

3940 
8.6 UL 

0.46 L 
5.1 J 

0.23 U 
1.2 u 

39.4 J 
4.3 
1.1 J 
1.2 u 

3150 
7.6 
159 J 
7.6 L 

0.08 UL 
3.7 u 
367 u 

0.23 U 
0.93 u 
13.9 J 
0.23 U 

11 J 
5.1 z 

0.58 U 

07118195 8’ .WK4 



Sample ID 
Date sampled 
Depth 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 

Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

BGSIB 
07/20/94 

O-6” 
MGIKG 

2540 
8.5 UL 

0.65 L 
4.2 J 

0.23 U 
1.1 u 

67.3 J 
3.2 

0.91 u 
1.1 u 

1440 
8.4 

61.5 J 
10.3 L 
0.06 UL 

3.7 u 
359 u 

0.23 U 
0.91 u 
40.1 J 
0.23 U 

7.6 J 
3.2 KJ 

0.57 u 

TABLE 2 
FREQUENCY OF DETECTION SUMMARY 

SURFACE SOIL 
TQTAL INORGANIC8 AND CYANIDE 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

BGS14 BGSIS BGSIG 
0711 DID4 07l2Ol94 0711 DID4 

O-6 O-6’ o-6” 
MGlKG MGIKG MGIKG 

4530 
9.2 UL 

0.84 J 
24.4 J 
0.25 U 

1.2 J 
696 J 
5.4 

2J 
2.5 J 

4400 
14.2 J 
233 J 
118 J 

0.06 u 
6J 

390 u 
0.25 U 
0.99 u 
31.9 J 
0.25 U 

11 J 
11.3 
0.61 U 

6180 
9.3 UL 

0.75 L 
20.2 J 
0.42 J 

1.3 u 
229 J 
5.7 
3.6 J 
1.6 J 

5260 
11.3 
229 J 

46.2 L 
0.06 UL 

4u 
396 u 

0.25 U 
IU 

24 J 
0.25 U 
12.7 
11.7 
0.63 U 

4630 
8.7 UL 

0.53 L 
15.1 J 
0.23 U 

1.2 u 
346 J, 
5.1 
1.6 J 
1.7 J 

3550 

:i J 
39.2 L 
0.06 UL 
3.8 U 
368 U 
0.24 U 
0.94 u 
32.1 J 
0.24 U 
10.8 J 
8.4 
0.6 U 

BGSl7 
07l2olD4 

04 
MGlKG 

7500 
9.4 UL 
2.5 L 

28.1 J 
0.6 J 
1.3 u 

447 J 
9.7 
4.6 J 
1.9 J 

9210 
14.3 
416 J 
92.3 L 
0.08 UL 

7.7 K 
399 u 
0.26 U 

IU 
25 J 

0.26 U 
20.2 
17.2 
0.64 u 

BGS16 
07/20/94 

O-6 
MGIKG 

5630 
9.3 UL 
1.6 L 

34.3 J 
0.51 J 

1.3 u 
727 J 
8.7 
6.2 J 
1.9 J 

7960 
12.7 
372 J 
254 L 
0.06 UL 

4u 
535 J 
0.25 U 

IU 
26.1 J 
0.25 U 
17.3 
15.6 
0.63 U 

07118195 BSSMF.WK4 3 



Sample ID BGS18D 
Date sampled 07/20194 
Depth O-6” 
Units MGIKG 

Aluminum 

Arsenic ’ 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

5780 
9.4 UL 
2.5 L 

35.1 J 
0.59 J 

1.3 u 
670 J 
8.3 
6.7 J 

2J 
7510 
13.3 
385 J 
273 L 
0.06 UL 

4.8 K 
400U 
0.25 U 

IU 
24.4 J 
0.25 u 
16.4 
16.3 
0.84 u 

TABLE 2 
FREQUENCY OF DETECTION SUMMARY 

SURFACE SOIL 
TOTAL INORGANICS AND CYANIDE 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN. VIRGINIA 

BGSID BGSSO BGSMD 
07/20/94 07121 I94 07/21/94 

0-e O-6” O-6’ 
MGIKG MGlKG MGIKG 

5760 
9 UL 

4.2 
17.4 J 
0.42 J 

1.2 u 
908 J 
13.4 
4.9 J 
2.3 J 

17200 
12.9 
492 J 
97.7 L 
0.06 UL 

6.2 K 
429 J 
0.24 U 
0.98 U 
17.4 J 
0.24 U 
20.8 
17.9 
0.61 U 

13000 
10.3 UL 
2.9 

76.6 
0.64 J 

1.4 u 
2730 
14.3 
4.1 J 
3.9 J 

11200 
16.7 L 
803 J 
332 
0.06 UL 
6.4 J 
725 J 
0.43 J 

1.1 u 
21.2 J 
0.28 U 
27.8 
25.5 
0.70 u 

12900 
10.4 UL 
2.6 J 

75.7 
0.63 J 

1.4 u 
2940 
13.7 
4.0 J 
3.9 J 

10600 
14.8 L 
818 J 
340 
0.07 UL 
11.9 
442 u 
0.43 J 

1.1 u 
26.4 J 
0.28 U 
26.9 
25.2 
0.70 u 

BGS21 
07121194 

o-6” 
MGIKG 

15600 
8.9 UL 

63.9 
19.5 J 
0.24 U 

1.2 u 
97.0 J 
13.1 
1.6 J 
2.7 J 

6820 
13.9 L 
458J 
9.5 

0.06 UL 
7.2 J 
377 u 

0.44 J 
2.1 J 

51.0 J 
0.24 U 
25.4 
8.5 

0.58 u 

BGS22 
07121 I94 

O-6’ 

10600 
9.3 UL 
1.8 J 

57.0 
0.57 J 

1.3 u 
1330 

9.7 
3.0 J 
3.4 J 

6780 
25.3 L 
586 J 
157 

0.06 UL 
6.5 J 

519 J 
0.39 J 

1.0 u 
32.2 J 
0.25 U 
20.4 
22.7 
0.62 U 

07l18l95 a ‘.WK4 



TABLE 2 
FREQUENCY OF DETECTION SUMMARY 

SURFACE SOIL 
TOTAL INDRGANICS AND CYANIDE 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

Sample ID 
Date sampled 
Depth 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 

Silver 
Sodium 
Thallium 

Zinc 
Cyanide 

BGS23 
07121194 

04 
MGIKG 

3110 
8.5 UL 
1.1 J 

10.8 J 
0.23 U 

1.1 u 
133 J 
3.4 
1.0 J 
1.1 u 

2160 
10 L 

161 J 
19.0 
0.05 UL 

5.7 J 
359 u 

0.23 U 
0.91 u 
22.7 J 
0.23 U 

8.7 J 
5.7 

0.57 u 

BGS24 BGS24D 
07121194 07121194 

o-6” o-6’ 
MGIKG MGlKG 

4380 
8.9 UL 
1.3 J 

20.9 J 
0.28 J 

1.2 u 
469 J 
4.3 
1.2 J 
1.5 J 

3270 
12.6 L 
287 J 
84.7 
0.06 UL 
5.1 J 
377 u 
0.3 J 

0.96 u 
15.8 J 
0.24 U 
9.8 J 

11.0 
0.6 U 

4440 
6.9 UL 
1.5 J 

22.9 J 
0.33 J 

1.2 u 
575 J 
5.4 
2.7 J 
1.4 J 

3940 
11.3 L 
303 J 
87.6 
0.06 UL 

5.4 J 
377 u 
0.3 J 

0.96 u 
18.6 J 
0.24 U 
10.0 J 
12.1 
0.59 u 

BGS25 
07l21194 

04 
MGIKG 

5010 
8.3 UL 
1.4 J 

32.4 J 
0.38 J 

1.1 u 
148 J 
6.1 
3.5 J 
1.3 J 

6490 
11.8 L 
290J 
72.9 
0.05 UL 
5.7 J 
353 u 

0.22 u 
0.90 u 
29.6 J 
0.22 u 
10.7 J 
11.0 
0.56 U 

BGS26 
07/21/94 

o-b 
MGIKG 

5810 
8.7 UL 
1.1 J 
19 J 

0.24 U 
1.2 u 
105 J 
5.3 
1.0 J 
1.9 J 

3620 
10.4 L 
320 J 
15.5 
0.06 UL 
5.4 J 
370 u 
0.30 J 
0.94 u 
43.0 J 
0.24 U 
12.5 
6.2 

0.59 u 

BGS27 
07/21/94 

O-6’ 
MGlKG 

12000 
10.6 UL 
2.7 J 

23.5 J 
0.32 J 

1.4 u 
346 J 
14.1 
1.9 J 
3.7 J 

19900 
14.5 L 
401 J 
28.7 
0.07 UL 

4.6 J 
449U 
0.38 J 

1.1 u 
33.0 J 
0.29 u 
29.6 
15.5 
0.71 u 
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Sample ID 
Date sampled 
Depth 
Untts 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 

Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

BGS28 
07l2ll94 

o-6" 
MGIKG 

19200 
9.2 UL 
2.9 

80.2 
0.63 J 

1.2 u 
854 J 
17.5 
3.5 J 
5.3 J 

13000 
38.7 L 
1070 J 
126 

0.06 UL 
10.7 
457 J 
0.31 J 
1.00 u 
37.3 J 
0.25 U 
34.7 
48.4 
0.61 U 

TABLE 2 
FREQUENCY OF DETECTION SUMMARY 

SURFACE SOIL 
TOTAL INORGANICS AND CYANIDE 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

BGS29 BGS36 BGS31 
07l21l94 07121 I94 07l21l94 

o-6" 08 o-6" 
MGIKG MO/KG MGIKG 

4410 
8.5 UL 
1.2 J 

15.5 J 
0.23 u 

1.1 u 
168 J 
4.5 
1.4 J 
1.1 u 

3400 
8.8 L 
257 J 
28.6 
0.06 UL 
5.1 J 
360 U 

0.23 U 
0.92 u 
16.7 J 
0.23 U 
9.8 J 
16 

0.57 u 

9210 
8.6 UL 
2.4 

15.8 J 
0.23 U 

1.5 
347 J 
9.6 
1.7 J 
2.0 J 

7830 
13 L 

394J 
13.0 
0.06 UL 
5.5 J 
416 J 
0.36 J 
0.92 u 
35.7 J 
0.23 U 
21.2 
12.9 
0.58 U 

4500 
8.7 UL 
1.1 J 

23.7 J 
0.30 J 

1.2 u 
1120 J 

4.7 
1.8 J 
1.2 J 

3150 
7.3 L 
324 J 
72.8 
0.06 UL 

5.1 J 
371 u 
0.24 U 
0.94 u 
32.7 J 
0.24 U 

8.9 J 
9.7 

0.59 u 

80533 
07l22l94 

O-b 
MGIKG 

8440 
8.3 R 
1.4 J 

30.2 J 
0.37 J 

1.1 u 
596 J 
8.8 
2.5 J 
2.4 J 

7410 
9.3 
493 J 
89.3 
0.05 u 

8.8 K 
350u 
0.22 UL 
0.89 U 
36.2 J 
0.22 u 
17.1 
12.8 J 
0.55 u 

BGS34 
07123194 

08 
MO/KG 

4790 
8.7 UL 
3.7 
25 J 

0.42 J 
1.2 UL 

1720 
10 

2.6 J 
2.6 J 

7060 
7.3 L 

848J 
195 

0.06 UL 
3.7 u 
738J 
0.23 UL 
0.94 u 
46.7 J 
0.23 U 
12.2 
18.2 
0.59 u 

07l18l95 B .WK4 



TABLE 2 
FREQUENCY OF DETECTION SUMMARY 

SURFACE SOIL 
TDTAL INQRGANICS AND CYANIDE 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN. VIRGINIA 

Sample ID 
Date sampled 
Depth 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 

Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sihrer 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

BGS34D 
07123194 

O-6" 
MGIKG 

8330 
8.8 UL 
4.1 
30 J 

0.49 J 
1.2 UL 

1740 
18.3 
3.4 J 
4.2 J 

12500 
7.4 L 

1610 
70.6 
0.05 UL 

8.6 J 
1640 J 
0.24 UL 
0.95 u 
63.4 J 
0.24 U 
18.9 
24.1 
0.59 u 

BGS35 BGS36 BGS37 
07123194 07l22l94 07123194 

o-6' O-6' 04 
MGIKG MGIKG MGIKG 

12000 
11 L 

2.1 K 
47.9 J 
0.55 J 

1.2 UL 
800 J 
10.9 
3.6 J 
3.7 J 

6310 
16.5 L 
914 J 
206 
0.06 UL 
6.9 J 
724 J 
0.4 L 

0.96 u 
84.3 J 
0.25 u 
21.2 
21.3 
0.62 U 

2850 
8.1 R 

0.68 J 
11.8 J 
0.22 u 

1.3 K 
135 J 
2.6 
1.1 J 
1.1 u 

1910 
16.5 
161 J 

20.3 
0.05 u 

5.5 K 
345 u 
0.22 UL 
0.88 u 

50 J 
0.22 u 

6.1 J 
5.9 J 

0.55 u 

6250 
8.4 UL 
1.6 K 
34J 

0.56 J 
1.1 UL 

432 J 
7.9 
2.3 J 
3.3 J 

5190 
6.7 L 
482 J 
252 

0.05 UL 
7.5 J 
358 u 
0.27 L 
0.91 u 
37.6 J 
0.23 U 
14.4 
15.5 
0.56 u 

BGS38 
07123194 

O-6" 
MGIKG 

6880 
8.6 UL 
1.7 K 

76.3 
0.93 J 

1.2 UL 
1430 

7 
4J 
5J 

6300 
9.9 L 
594 J 
413 
0.06 UL 

5.9 J 
593 J 

0.23 UL 
0.93 u 

52 J 
0.23 U 

12 
23.8 
0.58 U 

BGS39 
07l23l94 

08 
MO/KG 

4660 
8 UL 

0.83 K 
18.4 J 
0.3 J 
1.1 UL 

285 J 
5.1 
2.7 J 
1.6 J 

2700 
6.8 L 
307 J 
54.9 
0.05 UL 

5.2 J 
338 u 
0.28 L 
0.86 u 
69.3 J 
0.22 u 

8.7 J 
12.1 
0.54 u 
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Sample ID 
Date sampled 
Depth 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 

Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 

Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

MINIMUM 
NONDETECTED 

NA 
8 UL 

NA 
NA 

0.22 u 
1.1 u 
NA 
NA 
0.9 u 
1.1 u 
NA 
NA 
NA 
NA 

0.05 UL 
3.6 U 
338 u 

0.22 u 
0.86 u 

NA 
0.22 u 

NA 
NA 

0.54 u 

TABLE 2 
FREQUENCY OF DETECTION SUMMARY 

SURFACE SOIL 
TOTAL INORGANICS AND CYANIDE 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

MAXIMUM 
NONDETECTED 

NA 
10.6 UL 

NA 
NA 

0.25 U 
1.4 u 
NA 
NA 

0.91 u 
1.2 UL 
NA 
NA 
NA 
NA 

0.07 UL 
4.1 u 
44911 
0.26 U 

1.1 u 
NA 

0.29 u 
NA 
NA 

0.71 u 

MINIMUM 
DETECTED 

1960 
9.2 L 

0.46 L 
4.2 J 

0.23 J 
1.2 J 

39.4 J 
2.6 

IJ 
1.2 J 

1440 
6.4 

61.5 J 
7.6 L 
ND 
3.8 J 
398 J 
0.26 L 

IJ 
13.9 J 

ND 
6.1 J 
3.2 KJ 
ND 

MAXIMUM 
DETECTED 

19200 
11 L 

63.9 
80.2 
0.93 J 

1.5 
7820 
18.3 
6.7 J 

24.4 
19900 

43.1 
1610 
491 
ND 

11.9 
1640 J 
0.55 L 
2.1 J 
115 J 
ND 

34.7 
48.4 

ND 

LOCATION OF 
MAXIMUM 

DETECTED 

BGS28 
BGS35 
BGS21 
BGS28 
BGS38 
BGS30 
BGS04 
BGS34D 
BGS18D 
BGS04 
BGS27 
BGS07 
BGS34D 
BGS03 

BGSZOD 
BGS34D 
BGS08 
BGS21 
BGS04 

BGS28 
BGS28 

FREQUENCY 
OF 

DETECTION 

4w44 
2l42 
44l44 
44l44 
31144 
3144 
4444 
44l4l 
42l44 
35144 
44l44 
4ll44 
4ll44 
44l44 
0144 
36144 
15144 
23144 
2l44 
4444 
O/44 
4444 
4444 
0144 
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Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 

Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

NORMAL NORMAL 
ARITHMETIC STANDARD 

MEAN DEVIATION 

NORMAL 
UPPER 95% 

CONFIDENCE 
INTERVAL 

LOG LOG 
ARITHMETIC STANDARD 

MEAN DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

6560.45 3637.74 7483.98 8.67 0.49 7539.46 
4.71 I .27 5.04 1.53 0.19 4.94 
3.33 9.41 5.72 0.57 0.81 3.24 

29.66 19.46 34.60 3.20 0.63 36.77 
0.35 0.20 0.40 -1.25 0.66 0.44 
0.65 0.20 0.70 -0.46 0.22 0.69 

837.04 1269.04 1159.21 6.11 1.10 1306.55 
8.06 3.93 9.06 1.98 0.48 9.30 
2.57 1.53 2.96 0.76 0.63 3.22 
2.61 3.59 3.52 0.60 0.79 3.24 

6481.38 4024.03 7502.95 8.61 0.59 7791.69 
13.19 7.32 15.05 2.48 0.42 14.74 

443.85 295.83 518.95 5.92 0.60 534.13 
115.88 118.23 145.89 4.22 1.12 203.06 

0.03 0.00 0.03 -3.55 0.09 0.03 
5.45 2.33 6.04 1.59 0.51 6.48 

342.47 280.16 413.59 5.63 0.60 399.01 
0.24 0.13 0.27 -1.58 0.56 0.29 
0.52 0.26 0.59 -0.69 0.25 0.55 

38.38 19.01 43.20 3.55 0.44 43.58 
0.12 0.01 0.12 -2.12 0.07 0.12 

14.96 6.67 16.66 2.62 0.42 16.89 
15.04 8.37 17.16 2.58 0.52 17.76 
0.30 0.02 0.30 -1.21 0.07 0.30 

TABLE 2 
STATISTICAL SUMMARY 

SURFACE SOIL 
TOTAL INORGANICS AND CYANIDE 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

07119195 BS WK4 



Sample ID 
Date sampled 
Depth 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

BGSOI 
07lO8l94 

o-6" 
MGIKG 

1960.0 
8.4 UL 
1.9 J 

12.7 J 
0.2 u 
1.1 u 

268.0 J 
4.3 
0.9 u 
1.1 u 

3310.0 
6.9 

175.0 J 
8.3 
0.1 u 
3.6 U 

355.0 u 
0.4 J 
0.9 u 

43.2 J 
0.2 u 
7.4 J 
5.7 
0.6 U 

TABLE 3 
FREQUENCY OF DETECTION SUMMARY 

SOIL ASSOCIATION 1 
SURFACE SOIL 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGS04 BGS31 
07108194 07l2ll94 

O-6" O-6' 
MGIKG MGIKG 

8550 
8.9 UL 
3.4 
62 

0.52 J 
1.2 u 

7820 
13.6 
4.2 J 

24.4 
12400 

22.7 
1060 J 
298 

0.06 U 
9J 

828 J 
0.27 J 
0.96 U 
115 J 

0.24 U 
19.3 
37.5 
0.6 U 

4500 
8.7 UL 
1.1 J 

23.7 J 
0.30 J 

1.2 u 
1120 J 

4.7 
1.8 J 
1.2 J 

3150 
7.3 L 
324 J 
72.8 
0.06 UL 
5.1 J 
371 u 
0.24 U 
0.94 u 
32.7 J 
0.24 U 
8.9 J 
9.7 

0.59 u 

BGS35 
07123194 

O-6 
MGIKG 

12000 
11 L 

2.1 K 
47.9 J 
0.55 J 

1.2 UL 
800J 
10.9 
3.6 J 
3.7 J 

6310 
16.5 L 
914 J 
206 
0.06 UL 
6.9 J 
724 J 
0.4 L 

0.96 u 
84.3 J 
0.25 u 
21.2 
21.3 
0.62 U 

BGS40 
07/23/94 

O-6" 
MGIKG 

3640 
8.1 UL 
1.2 K 

18.5 J 
0.22 u 

1.1 UL 
467 J 
5.2 

IJ 
1.7 J 

3510 
7.7 L 

347 J 
48 

0.06 UL 
4.3 J 
398 J 
0.22 UL 
0.88 u 
68.7 J 
0.22 u 

8.8 J 
9.8 

0.55 u 

07/18/95 SAlMSBF.WK4 1 



Sample ID 
Date sampled 
Depth 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

TABLE 3 
FREQUENCY OF DETECTION SUMMARY 

SOIL ASSOCIATION 1 
SURFACE SOIL 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

MINIMUM MAXIMUM MINIMUM 
NONDETECTED NONDETECTED DETECTED 

NA 
8.1 UL 
NA 
NA 

0.22 u 
1.1 UL 
NA 
NA 
0.9 u 
1.1 u 
NA 
NA 
NA 
NA 

0.06 UL 
3.6 U 
355 u 
0.22 UL 
0.88 u 

NA 
0.22 u 

NA 
NA 

0.55 u 

NA 
8.9 UL 
NA 
NA 

0.23 U 
1.2 u 
NA 
NA 
0.9 u 
1.1 u 
NA 
NA 
NA 
NA 

0.06 U 
3.6 U 
371 u 
0.24 U 
0.96 U 

NA 
0.25 U 

NA 
NA 

0.62 U 

1960 
11 L 
1.1 J 

12.7 J 
0.3 J 
ND 

268 J 
4.3 

1 J 
1.2 J 

3150 
6.9 
175 J 
8.3 
ND 
4.3 J 
398 J 

0.27 J 
ND 

32.7 J 
ND 
7.4 J 
5.7 
ND 

MAXIMUM 
DETECTED 

12000 
11 L 
3.4 
62 

0.55 J 
ND 

7820 
13.6 
4.2 J 

24.4 
12400 

22.7 
1060 J 
298 
ND 

QJ 
828 J 
0.4 L 
ND 

115 J 
ND 

21.2 
37.5 

ND 

LOCATION OF 
MAXIMUM 

DETECTED 

BGS35 
BGS35 
BGS04 
BGSO4 
BGS35 

BGS04 
BGS04 
BGSO4 
BGSO4 
BGSO4 
BGS04 
BGSO4 
BGS04 

BGSO4 
BGS04 
BGS35 

BGS04 

BGS35 
BGS04 

FREQUENCY 
OF 

DETECTION 

515 
II5 
515 
515 
315 
015 
515 
515 
415 
415 
515 
515 
5/s 
515 
o/s 
415 
315 
315 
015 
515 
o/s 
515 
515 
o/5 

07ll8l95 8 g ‘,F.WK4 



Aluminum 
Antimony 
Arsenic 
Barium 

Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL 
STANDARD 
DEVIATION 

NORMAL 
UPPER 95% LOG 

CONFIDENCE ARITHMETIC 
INTERVAL MEAN 

LOG 
STANDARD 
DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

6130.00 4079.19 10019.34 8.53 0.71 27844.87 
5.61 3.02 8.49 1.64 0.43 10.56 
1.94 0.92 2.82 0.58 0.46 3.88 

32.96 21.05 53.03 3.32 0.66 115.75 
0.32 0.21 0.52 -1.37 0.79 1.71 
0.58 0.03 0.61 -0.55 0.05 0.61 

2095.00 3216.81 5162.10 6.88 1.28 215497.99 
7.74 4.24 11.78 1.93 0.53 18.93 
2.21 I .63 3.76 0.50 0.93 24.53 
6.31 10.18 16.02 0.92 1.44 1211.58 

5736.00 3945.45 9497.83 8.50 0.59 15376.16 
12.22 7.09 16.98 2.38 0.55 30.80 

564.00 395.13 940.74 6.12 0.76 2821 .I5 
126.62 121.19 242.17 4.26 1.41 28970.05 

0.03 0.00 0.03 -3.51 0.00 0.03 
5.42 2.71 8.01 1.56 0.81 17.67 

462.60 301.70 750.28 5.94 0.73 2166.94 
0.26 0.14 0.39 -1 .so 0.62 0.84 
0.46 0.02 0.48 -0.77 0.04 0.48 

68.78 32.91 100.16 4.13 0.51 182.91 
0.12 0.01 0.12 -2.14 0.05 0.12 

13.12 6.57 19.38 2.48 0.49 27.70 
16.80 12.96 29.15 2.60 0.74 79.84 
0.29 0.01 0.31 -1.23 0.05 0.31 

TABLE 3 
STATISTICAL SUMMARY 

SOIL ASSOCIATION 1 
SURFACE SOIL 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

07l19l95 SAI MSBX.WK4 1 



Sample ID 
Date sampled 
Depth 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 

Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

BGS05 
07108194 

O-6" 
MGIKG 

4530 
8.7 UL 
3.6 

24.8 J 
0.28 J 

1.2 u 
1420 

9.4 
1.2 J 

2J 
7090 

9.9 
475 J 
73.4 
0.06 U 

4.8 J 
531 J 

0.24 U 
0.94 u 
46.6 J 
0.24 U 
15.3 
14.9 
0.59 u 

TABLE 4 
FREQUENCY OF DETECTION SUMMARY 

SOIL ASSOCIATION 2 
SURFACE SOIL 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGS18 BGS18D 
07/20/94 0712Ol94 

O-6" o-6" 
MGIKG MGIKG 

9.3 UL 
1.6 L 

34.3 J 
0.51 J 

1.3 u 
727 J 
8.7 
6.2 J 
1.9 J 

7960 
12.7 
372 J 
254 L 
0.06 UL 

4u 
535 J 
0.25 U 

IU 
26.1 J 
0.25 U 
17.3 
15.6 
0.63 U 

5780 
9.4 UL 
2.5 L 

35.1 J 
0.59 J 

1.3 u 
670 J 
8.3 
6.7 J 

25 
7510 
13.3 
385 J 
273 L 
0.06 UL 
4.8 K 
400 u 
0.25 U 

IU 
24.4 J 
0.25 U 
16.4 
16.3 
0.64 U 

BGSIS 
07/20/94 

O-6" 
MGIKG 

5760 
9 UL 

4.2 
17.4 J 
0.42 J 

1.2 u 
908 J’ 
13.4 
4.9 J 
2.3 J 

17200 
12.9 
492 J 
97.7 L 
0.06 UL 
6.2 K 
429 J 
0.24 U 
0.98 U 
17.4 J 
0.24 U 
20.8 
17.9 
0.61 U 

BGS33 
07l22l94 

o-6" 
MGIKG 

8440 
8.3 R 
1.4 J 

30.2 J 
0.37 J 

1.1 u 
596 J 
8.8 
2.5 J 
2.4 J 

7410 
9.3 
493 J 
89.3 
0.05 u 

8.8 K 
350 u 

0.22 UL 
0.89 U 
36.2 J 
0.22 u 
17.1 
12.8 J 
0.55 u 

BGS34 
07123194 

O-6' 
MGIKG 

4790 
8.7 UL 
3.7 
25 J 

0.42 J 
1.2 UL 

1720 
10 

2.6 J 
2.6 J 

7060 
7.3 L 
840 J 
105 

0.06 UL 
3.7 u 
738 J 
0.23 UL 
0.94 u 
46.7 J 
0.23 U 
12.2 
18.2 
0.59 u 

07l18l95 SASMSBF.WK4 



Sample ID 
Date sampled 
Depth 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

BGS34D 
07123194 

O-6" 
MGIKG 

8330 
8.8 UL 
4.1 
30 J 

0.49 J 
1.2 UL 

1740 
18.3 
3.4 J 
4.2 J 

12500 
7.4 L 

1610 
70.6 
0.05 UL 
8.6 J 

1640 J 
0.24 UL 
0.95 u 
63.4 J 
0.24 U 
18.9 
24.1 
0.59 u 

TABLE 4 
FREQUENCY OF DETECTION SUMMARY 

SOIL ASSOCIATION 2 
SURFACE SOIL 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGS36 
07l22l94 

O-6" 
MGIKG 

2850 
8.1 R 

0.68 J 
11.8 J 
0.22 u 

1.3 K 
135 J 
2.6 
1.1 J 
1.1 u 

1910 
16.5 
161 J 

20.3 
0.05 u 

5.5 K 
345 u 
0.22 UL 
0.88 u 

50 J 
0.22 u 

6.1 J 
5.9 J 

0.55 u 

BGS37 BGS38 
07123194 07123194 

O-6" O-6" 
MGIKG MGIKG 

6250 
8.4 UL 
1.6 K 
34 J 

0.56 J 
1.1 UL 

432 J 
7.9 
2.3 J 
3.3 J 

5190 
8.7 L 
482 J 
252 

0.05 UL 
7.5 J 
358 U 
0.27 L 
0.91 u 
37.6 J 
0.23 U 
14.4 
15.5 
0.56 U 

6880 
8.6 UL 
1.7 K 

76.3 
0.93 J 

1.2 UL 
1430 

7 
4J 
5J 

6300 
9.9 L 
594 J 
413 
0.06 UL 
5.9 J 
593 J 
0.23 UL 
0.93 u 

52 J 
0.23 U 

12 
23.8 
0.58 U 

BGS39 
07123194 

O-6" 
MGIKG 

4660 
8 UL 

0.83 K 
18.4 J 
0.3 J 
1.1 UL 

285 J 
5.1 
2.7 J 
1.6 J 

2700 
6.8 L 
307 J 
54.9 
0.05 UL 
5.2 J 
338 U 
0.26 L 
0.88 u 
69.3 J 
0.22 u 

8.7 J 
12.1 
0.54 u 

BGS39D 
07123194 

O-6" 
MGIKG 

4130 
8.3 UL 

0.81 J 
17 J 

0.27 J 
1.1 UL 
233 J 
5.4 
1.8 J 
1.5 J 

2660 
8.6 
280 J 
36.1 
0.05 UL 
3.8 J 
611 J 
0.27 L 
0.9 u 
35 J 

0.22 u 
9.4 J 

11.5 
0.56 U 

07l18l95 SP ‘\F.WK4 



Sample ID 
Date sampled 
Depth 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

TABLE 4 
FREQUENCY OF DETECTION SUMMARY 

SOIL ASSOCIATION 2 
SURFACE SOIL 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

MINIMUM MAXIMUM MINIMUM 
NONDETECTED NONDETECTED DETECTED 

NA 
8 UL 

NA 
NA 

0.22 u 
1.1 UL 
NA 
NA 
NA 
1.1 u 
NA 
NA 
NA 
NA 

0.05 UL 
3.7 u 
338 U 

0.22 UL 
0.86 u 

NA 
0.22 u 

NA 
NA 

0.54 u 

NA 
9.4 UL 
NA 
NA 

0.22 u 
1.3 u 
NA 
NA 
NA 
1.1 u 
NA 
NA 
NA 
NA 

0.06 U 
4u 

4ooU 
0.25 u 

IU 
NA 

0.25 U 
NA 
NA 

0.64 U 

2850 
ND 

0.68 J 
11.8 J 
0.27 J 

1.3 K 
135 J 
2.6 
1.1 J 
1.5 J 

1910 
6.8 L 
161 J 

20.3 
ND 
3.8 J 
429 J 
0.26 L 

ND 
17.4 J 

ND 
6.1 J 
5.9 J 
ND 

MAXIMUM 
DETECTED 

8440 
ND 
4.2 

76.3 
0.93 J 

1.3 K 
1740 
18.3 
6.7 J 

5J 
17200 

16.5 
1610 
413 
ND 
8.8 K 

1640 J 
0.27 L 

ND 
69.3 J 

ND 
20.8 
24.1 

ND 

LOCATION OF 
MAXIMUM 

DETECTED 

BGS33 

BGSIS 
BGS38 
BGS38 
BGS36 
BGS34D 
BGS34D 
BGS18D 
BGS38 
BGSIS 
BGS36 
BGS34D 
BGS38 

BGS33 
BGS34D 
BGS39D 

BGS39 

BGS19 
BGS34D 

FREQUENCY 
OF 

DETECTION 

12l12 
O/l 0 
12l12 
1202 
11112 
l/l2 
12112 
12l12 
12l12 
III12 
12112 
12l12 
lZ12 
12i12 
O/I 2 
IO/l2 
7112 
3/l 2 
O/l 2 
lZ12 
0112 
lZ12 
12/12 
0112 
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Aluminum 5669.17 1651.14 6525.22 8.60 0.31 6869.55 
Antimony 4.36 0.22 4.49 I .47 0.05 4.49 
Arsenic 2.23 1.34 2.92 0.61 0.66 3.71 
Barium 29.53 16.64 38.15 3.27 0.48 40.30 
Beryllium 0.44 0.21 0.55 -0.94 0.53 0.65 
Cadmium 0.65 0.21 0.76 -0.46 0.24 0.74 
Calcium 858.00 580.81 1159.13 6.48 0.83 1845.33 
Chromium 8.74 4.06 10.85 2.07 0.49 12.25 
Cobalt 3.28 1.83 4.23 1.04 0.58 4.99 
Copper 2.45 1.22 3.08 0.77 0.56 3.72 
Iron 7124.17 4290.22 9348.48 8.70 0.64 11720.17 
Lead 10.28 2.96 11.81 2.29 0.28 12.09 
Magnesium 540.92 377.51 736.64 6.13 0.57 800.48 
Manganese 144.94 122.35 208.38 4.63 0.90 323.66 
Mercury 0.03 0.00 0.03 -3.60 0.10 0.03 
Nickel 5.41 2.23 6.57 1.59 0.50 7.83 
Potassium 497.71 415.59 713.18 5.95 0.75 898.91 
Selenium 0.15 0.07 0.19 -1.94 0.37 0.19 
Silver 0.47 0.02 0.48 -0.77 0.05 0.48 
Sodium 41.56 15.55 49.62 3.66 0.40 54.56 
Thallium 0.12 0.01 0.12 -2.15 0.05 0.12 
Vanadium 14.05 4.44 16.35 2.59 0.36 17.74 
Zinc 15.72 5.08 18.35 2.70 0.37 19.99 
Cyanide 0.29 0.02 0.30 -1.23 0.05 0.30 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL 
STANDARD 
DEVIATION 

TABLE 4 
STATISTICAL SUMMARY 

SOIL ASSOCIATION 2 
SURFACE SOIL 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

NORMAL 
UPPER 95% LOG 

CONFIDENCE ARITHMETIC 
INTERVAL MEAN 

LOG 
STANDARD 
DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 
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Sample ID 
Date sampled 
Depth 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

BGS02 
07/08/94 

o-6” 
MGlKG 

4590 
8.3 UL 
1.2 J 
22 J 

0.23 J 
1.1 u 

215 J 
5.5 
1.6 J 
1.7 J 

4160 
6.4 
236 J 

65.8 
0.05 u 

4.5 J 
353 u 

0.32 J 
0.9 u 

32.3 J 
0.22 u 
10.8 J 
8.6 

0.56 U 

TABLE 5 
FREQUENCY OF DETECTION SUMMARY 

SOIL ASSOCIATION 3 
SURFACE SOIL 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGSOG BGS07 
07108194 07/08/94 

O-6” O-6” 
MGIKG MGlKG 

3210 
9.2 L 

2J 
19.1 J 
0.23 J 

1.1 u 
388 J 
5.3 
2.3 J 
1.1 u 

4910 
9.8 
262 J 
85.9 
0.05 u 

5.6 J 
354 u 
0.32 J 
0.9 u 

22.7 J 
0.23 U 
10.1 J 
9.8 

0.55 u 

6030 
8.5 UL 
5.8 

17.8 J 
0.4 J 
1.1 u 

259 J 
11.8 
2.2 J 
2.4 J 

11100 
43.1 
489 J 
29.9 
0.05 u 

6.2 J 
360 U 

0.32 J 
0.92 u 
37.8 J 
0.23 U 
20.4 

18 
0.57 u 

BGSOS 
07/08/94 

o-6” 
MGIKG 

4960 
8.4 UL 
1.5 J 

20.4 J 
0.31 J 

1.1 u 
110 J 
5.1 
1.6 J 
1.1 u 

3690 
12 

319 J 
26.5 
0.05 u 
4.2 J 
355 u 
0.38 L 
0.9 u 
34 J 

0.23 U 
10.1 J 
10.9 
0.56 U 

BGS20 
07121 I94 

O-6” 
MGIKG 

13000 
10.3 UL 
2.9 

76.6 
0.64 J 

1.4 u 
2730 
14.3 
4.1 J 
3.9 cl 

11200 
16.7 L 
803 J 
332 
0.06 UL 
6.4 J 

725 J 
0.43 J 

1.1 u 
21.2 J 
0.28 U 
27.8 
25.5 
0.70 u 

BGSSOD 
07121 I94 

O-6” 
MGIKG 

12900 
10.4 UL 
2.6 J 

75.7 
0.63 J 

1.4 u 
2940 
13.7 
4.0 J 
3.9 J 

10600 
14.8 L 
818 J 
340 
0.07 UL 
11.9 
442 u 
0.43 J 

1.1 u 
26.4 J 
0.28 U 
26.9 
25.2 
0.70 u 

07/18/95 SA3MSBF.WK4 



Sample ID 
Date sampled 
Depth 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

BGS21 
07121 I94 

O-6” 
MGIKG 

15600 
8.9 UL 

63.9 
19.5 J 
0.24 U 

1.2 u 
97.0 J 
13.1 
1.6 J 
2.7 J 

6820 
13.9 L 
456 J 
9.5 

0.06 UL 
7.2 J 
377 u 
0.44 J 
2.1 J 

51.0 J 
0.24 U 
25.4 
8.5 

0.58 U 

TABLE 6 
FREQUENCY OF DETECTION SUMMARY 

SOIL ASSOCIATION 3 
SURFACE SOIL 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGS22 
07121 I94 

O-6” 
MGlKG 

10600 
9.3 UL 
1.8 J 

57.0 
0.57 J 

1.3 u 
1330 

9.7 
3.0 J 
3.4 J 

6780 
25.3 L 
586 J 
157 

0.06 UL 
6.5 J 

519 J 
0.39 J 

1.0 u 
32.2 J 
0.25 U 
20.4 
22.7 
0.62 U 

BGS23 BGS24 
07121 I94 07121 I94 

O-6’ O-6” 
MGIKG MGIKG 

3110 
8.5 UL 
1.1 J 

10.8 J 
0.23 U 

1.1 u 
133 J 
3.4 
1.0 J 
1.1 u 

2160 
IOL . 

181 J 
19.0 
0.05 UL 
5.7 J 
359 u 
0.23 U 
0.91 u 
22.7 J 
0.23 U 
8.7 J 
5.7 

0.57 u 

4380 
8.9 UL 
1.3 J 

20.9 J 
0.28 J 

1.2 u 
469 J 
4.3 
1.2 J 
1.5 J 

3270 
12.6 L 
287 J 
84.7 
0.06 UL 
5.1 J 
377 u 
0.3 J 

0.96 U 
15.8 J 
0.24 U 
9.8 J 

11.0 
0.6 U 

BGS24D 
07121 I94 

O-6’ 
MGIKG 

4440 
8.9 UL 
1.5 J 

22.9 J 
0.33 J 

1.2 u 
575 J 
5.4 
2.7 J 
1.4 J 

3940 
11.3 L 
303 J 
87.6 
0.06 UL 

5.4 J 
377 u 
0.3 J 

0.96 U 
18.6 J 
0.24 U 
10.0 J 
12.1 
0.59 u 

BGS25 
07/21/94 

O-6’ 
MGIKG 

5010 
8.3 UL 
1.4 J 

32.4 J 
0.38 J 

1.1 u 
148J 
6.1 
3.5 J 
1.3 J 

6490 
11.8 L 
290 J 

’ 72.9 
0.05 UL 
5.7 J 
353 u 
0.22 u 
0.90 u 
29.6 J 
0.22 u 
10.7 J 
11.0 
0.56 U 

07/18/95 SA F.WK4 



Sample ID 
Date sampled 
Depth 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

TABLE 5 
FREQUENCY OF DETECTION SUMMARY 

SOIL ASSOCIATION 3 
SURFACE SQIL 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGS29 
07121 I94 

O-6” 
MGIKG 

4410 
8.5 UL 
1.2 J 

15.5 J 
0.23 U 

1.1 u 
168 J 
4.5 
1.4 J 
1.1 u 

3400 
8.8 L 
257 J 
28.6 
0.06 UL 
5.1 J 
360 U 

0.23 U 
0.92 u 
18.7 J 
0.23 U 
9.8 J 
16 

0.57 u 

07/I 8195 SASMSBF.WK4 3 



Sample ID 
Date sampled 
Depth 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

MINIMUM 
NONDETECTED 

NA 
8.3 UL 
NA 
NA 

0.23 U 
1.1 u 
NA 
NA 
NA 
1.1 u 
NA 
NA 
NA 
NA 

0.05 UL 
NA 

353 u 
0.22 u 
0.9 u 
NA 

0.22 u 
NA 
NA 

0.55 u 

TABLE 5 
FREQUENCY OF DETECTION SUMMARY 

SOIL ASSOCIATION 3 
SURFACE SOIL 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

MAXIMUM 
NONDETECTED 

NA 
10.4 UL 

NA 
NA 

0.24 U 
1.4 u 
NA 
NA 
NA 
1.1 u 
NA 
NA 
NA 
NA 

0.07 UL 
NA 

442 u 
0.23 U 

1.1 u 
NA 

0.28 U 
NA 
NA 
0.7 u 

MINIMUM 
DETECTED 

3110 
9.2 L 
1.1 J 

10.8 J 
0.23 J 

ND 
97 J 
3.4 

1 J 
1.3 J 

2160 
6.4 
181 J 
9.5 
ND 
4.2 J 
519 J 
0.3 J 
2.1 J 

15.8 J 
ND 
8.7 J 
5.7 
ND 

MAXIMUM 
DETECTED 

15600 
9.2 L 

63.9 
76.6 
0.64 J 

ND 
2940 
14.3 
4.1 J 
3.9 J 

11200 
43.1 
818 J 
340 
ND 

11.9 
725 J 

0.44 J 
2.1 J 
51 J 
ND 

27.8 
25.5 

ND 

LOCATION OF 
MAXIMUM 

DETECTED 

BGS21 
BGSOG 
BGS21 
BGSZO 
BGS20 

BGS20D 
BGS20 
BGS20 

BGS20D 
BGSPO 
BGS07 

BGS20D 
BGS20D 

BGS2OD 
BGS20 
BGSPI 
BGSZI 
BGS21 

BGS20 
BGS20 

FREQUENCY 
OF 

DETECTION 

13113 
1113 

13113 
13113 
IO/l3 
O/l 3 
13113 
13113 
13113 
9/I 3 
13113 
13113 
13113 
13113 
O/l 3 
13113 
2l13 
10113 
II13 
13113 
O/l 3 
13113 
13113 
O/l 3 

07l18l95 SA F.WK4 



Aluminum 7095.38 4302.18 
Antimony 4.83 1.36 
Arsenic 6.78 17.21 
Barium 31.58 22.75 
Beryllium 0.33 0.18 
Cadmium 0.59 0.06 
Calcium 735.54 988.94 
Chromium 7.86 4.03 
Cobalt 2.32 1.06 
Copper 1.88 1.27 
Iron 6040.00 3146.72 
Lead 15.12 9.59 
Magnesium 406.69 211.62 
Manganese 103.03 110.76 
Mercury 0.03 0.00 
Nickel 6.12 1.92 
Potassium 252.12 169.87 
Selenium 0.31 0.12 
Silver 0.60 0.45 
Sodium 27.92 9.70 
Thallium 0.12 0.01 
Vanadium 15.45 7.48 
Zinc 14.23 6.64 
Cyanide 0.30 0.03 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL 
STANDARD 
DEVIATION 

TABLE 5 
STATISTICAL SUMMARY 

SOIL ASSOCIATION 3 
SURFACE SOIL 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

NORMAL 
UPPER 95% LOG 

CONFIDENCE ARITHMETIC 
INTERVAL MEAN 

9221.68 8.72 
5.50 1.55 

15.29 0.85 
42.83 3.26 

0.43 -1.25 
0.62 -0.53 

1224.31 5.91 
9.85 1.94 
2.85 0.75 
2.50 0.38 

7595.23 8.58 
19.85 2.59 

511.28 5.90 
157.77 4.14 

0.03 -3.58 
7.07 1.78 

336.07 5.40 
0.36 -1.29 
0.83 -0.63 

32.72 3.28 
0.12 -2.12 

19.15 2.64 
17.51 2.56 
0.31 -1.22 

LOG 
STANDARD 
DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

0.55 10167.11 
0.21 5.43 
1.09 .12.17 
0.61 47.79 
0.61 0.52 
0.09 0.62 
1.17 2219.80 
0.50 10.95 
0.46 3.11 
0.77 3.46 
0.52 8566.84 
0.48 20.10 
0.48 545.20 
1.07 307.28 
0.11 0.03 
0.26 7.04 
0.46 326.86 
0.52 0.44 
0.42 0.75 
0.33 33.94 
0.08 0.12 
0.45 20.47 
0.46 19.02 
0.08 0.31 

07119195 SABMSBX.WK4 1 



Sample ID 
Date sampled 
Depth 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 

Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

BGS03 
07108194 

O-6" 
MGIKG 

6320 
8.8 UL 
1.5 J 

53.1 
0.51 J 

1.2 u 
937 J 
5.4 
1.5 J 
1.5 J 

4670 
15.3 
290 J 
491 
0.06 U 

4.9 J 
372 U 
0.46 J 
0.95 u 
40.1 J 
0.24 U 
10.7 J 

13 
0.59 u 

TABLE 6 
FREQUENCY OF DETECTION SUMMARY 

SOIL ASSOCIATION 4 
SURFACE SOIL 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGS08 
07108194 

o-6" 
MGIKG 

6530 
9.4 UL 
1.4 J 
20 J 

0.25 U 
1.3 u 

269 J 
6.9 
1.1 J 

2J 
5670 
14.7 
329 J 
40 

0.06 U 
75 

398 U 
0.55 L 

IU 
45.4 J 
0.25 U 
14.8 
13.4 
0.63 U 

BGSIO 
07l19l94 

O-6" 
MGIKG 

4980 
8.6 UL 
1.2 J 

31.5 J 
0.42 J 

1.2 u 
204 J 
6.8 

6J 
1.2 UL 

3580 
14.3 J 
297 J 
169 J 

0.06 U 
6.6 J 
367 U 
0.23 U 

IJ 
46.7 J 
0.23 U 
11.2 J 
17.2 
0.58 U 

BGSI 1 
07l19l94 

O-6" 
MGIKG 

4370 
9.5 UL 
2.9 
35 J 

0.32 J 
1.3 u 

1610 J 
9.8 
2.5 J 
3.7 J 

7010 
14.2 J 
487 J 
191 J 

0.06 U 
4.1 u 
515 J 
0.27 J 

lU 
34.7 J 
0.26 U 

15 
18.6 
0.64 U 

BGS14 
07l19l94 

O-6" 
MGIKG 

4530 
9.2 UL 

0.84 J 
24.4 J 
0.25 U 

1.2 J 
696 J 
5.4 

2J 
2.5 J 

4400 
14.2 J 
233 J 
118 J 

0.06 U 
6J 

390 u 
0.25 U 
0.99 u 
31.9 J 
0.25 U 

11 J 
11.3 
0.61 U 

BGS15 
0712Ol94 

o-6' 
MGIKG 

6180 
9.3 UL 

0.75 L 
20.2 J 
0.42 J 

1.3 u 
229 J 
5.7 
3.6 J 
1.6 J 

5260 
11.3 
229 J 
45.2 L 
0.06 UL 

4u 
396 U 
0.25 U 

IV 
24 J 

0.25 U 
12.7 
‘11.7 
0.63 U 

07118195 SA4MSBF.WK4 



Sample ID 
Date sampled 
Depth 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

BGSZI 
07121194 

O-6' 
MGIKG 

15600 
8.9 UL 

63.9 
19.5 J 
0.24 U 

1.2 u 
97.0 J 
13.1 
1.6 J 
2.7 J 

6820 
13.9 L 
456 J 
9.5 

0.06 UL 
7.2 J 
377 u 
0.44 J 
2.1 J 

51.0 J 
0.24 U 
25.4 
8.5 

0.58 U 

TABLE 6 
FREQUENCY OF DETECTION SUMMARY 

SOIL ASSOCIATION 4 
SURFACE SOIL 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGS26 
07lZll94 

O-6' 
MGIKG 

5810 
8.7 UL 
1.1 J 
19 J 

0.24 U 
1.2 u 
105 J 
5.3 
1.0 J 
1.9 J 

3820 
10.4 L 
320 J 
15.5 
0.06 UL 
5.4 J 
370 u 
0.30 J 
0.94 u 
43.0 J 
0.24 U 
12.5 
8.2 

0.59 u 

BGS27 
07121194 

O-6' 
MGIKG 

12000 
10.6 UL 
2.7 J 

23.5 J 
0.32 J 

1.4 u 
346 J 
14.1 
1.9 J 
3.7 J 

19900 
14.5 L 
401 J 
28.7 
0.07 UL 

4.6 J 
449 u 

0.36 J 
1.1 u 

33.0 J 
0.29 u 
29.8 
15.5 
0.71 u 

BGS28 
07lZll94 

O-6' 
MGIKG 

19200 
9.2 UL 
2.9 

80.2 
0.63 J 

1.2 u 
854 J 
17.5 
3.5 J 
5.3 J 

13000 
38.7 L 
1070 J 
126 

0.08 UL 
10.7 
457 J 

0.31 J 
1.00 u 
37.3 J 
0.25 U 
34.7 
48.4 
0.61 U 

BGS29 
07l21l94 

O-6 
MGIKG 

4410 
8.5 UL 
1.2 J 

15.5 J 
0.23 U 

1.1 u 
168 J 
4.5 
1.4 J 
1.1 u 

3400 
8.8 L 
257 J 

28.6 
0.06 UL 

5.1 J 
360 U 

0.23 U 
0.92 u 
18.7 J 
0.23 U 

9.8 J 
16 

0.57 u 

BGSJO 
07121 I94 

O-6 
MGIKG 

9210 
8.6 UL 
2.4 

15.8 J 
0.23 U 

1.5 
347 J 
9.6 
1.7 J 
2.0 J 

7830 
13 L 

394 J 
13.0 
0.06 UL 

5.5 J 
416 J 
0.36 J 
0.92 u 
35.7 J 
0.23 U 
21.2 
12.9 
0.58 U 

07118195 SP 7F.WK4 



Sample ID 
Date sampled 
Depth 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

MINIMUM 
NONDETECTED 

NA 
8.5 UL 
NA 
NA 

0.23 U 
1.1 u 
NA 
NA 
NA 
1.1 u 
NA 
NA 
NA 
NA 

0.06 u 
4u 

360 U 
0.23 U 
0.92 u 

NA 
0.23 U 

NA 
NA 

0.57 u 

TABLE 6 
FREQUENCY OF DETECTION SUMMARY 

SOIL ASSOCIATION 4 
SURFACE SOIL 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

MAXIMUM MINIMUM 
NONDETECTED DETECTED 

NA 
10.6 UL 

NA 
NA 

0.25 U 
1.4 u 
NA 
NA 
NA 
1.2 UL 
NA 
NA 
NA 
NA 

0.07 UL 
4.1 u 
449 u 
0.25 U 

1.1 u 
NA 

0.29 u 
NA 
NA 

0.71 u 

4370 
ND 

0.75 L 
15.5 J 
0.32 J 

1.2 J 
97 J 
4.5 

IJ 
1.5 J 

8.8 L 
229 J 
9.5 
ND 
4.6 J 
416 J 
0.27 J 

IJ 
18.7 J 

ND 
9.8 J 
8.2 
ND 

MAXIMUM 
DETECTED 

19200 
ND 

63.9 
80.2 
0.63 J 

1.5 
1610 J, 
17.5 

6J 
5.3 J 

19900 
38.7 L 
1070 J 
491 
ND 

10.7 
515 J 
0.55 L 
2.1 J 
51 J 
ND 

34.7 
48.4 

ND 

LOCATION OF 
MAXIMUM 

DETECTED 

BGS28 

BGS21 
BGS28 
BGS28 
BGS30 
BGSI 1 
BGS28 
BGSIO 
BGS28 
BGS27 
BGS28 
BGS28 
BGS03 

BGS28 
BGSI 1 
BGSOB 
BGS21 
BGSZI 

BGS28 
BGS28 

FREQUENCY 
OF 

DETECTION 

12l12 
O/l 2 
12l12 
12/12 
6112 
2l12 
12l12 
12ll2 
12l12 
10112 
12i12 
12l12 
12/12 
1202 
O/l 2 
10112 
3112 
8/l 2 
2l12 
1202 
0112 
12l12 
12112 
0112 

07118195 SA4MSBF.WK4 3 



Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL 
STANDARD 
DEVIATION 

NORMAL 
UPPER 95% LOG 

CONFIDENCE ARITHMETIC 
INTERVAL MEAN 

LOG 
STANDARD 
DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

8261.67 4863.23 10783.06 8.89 0.51 11663.52 
4.55 0.29 4.70 1.51 0.06 4.71 
6.90 17.97 16.22 0.74 1.17 13.89 

29.81 19.05 39.69 3.26 0.50 40.79 
0.28 0.18 0.37 -1.49 0.68 0.47 
0.74 0.29 0.89 -0.35 0.31 0.89 

488.50 454.81 724.30 5.83 0.89 1052.29 
8.68 4.21 10.86 2.06 0.45 11.64 
2.32 1.43 3.06 0.70 0.53 3.32 
2.34 1.37 3.05 0.67 0.68 4.02 

7113.33 4812.21 9608.28 8.72 0.53 10149.98 
15.28 7.64 19.23 2.65 0.36 18.83 

396.92 227.89 515.07 5.88 0.42 516.58 
106.29 136.89 177.26 4.00 1.23 406.80 

0.03 0.00 0.03 -3.49 0.04 0.03 
5.59 2.32 6.79 1.63 0.49 7.82 

260.63 124.20 325.02 5.48 0.40 336.56 
0.29 0.15 0.37 -1.37 0.59 0.45 
0.67 0.47 0.91 -0.53 0.45 0.87 

36.79 9.34 41.63 3.57 0.29 43.74 
0.12 0.01 0.13 -2.09 0.07 0.13 

17.40 8.38 21.74 2.76 0.43 23.06 
16.23 10.62 21.73 2.67 0.46 21.50 
0.30 0.02 0.32 -1.19 0.06 0.32 

TABLE 6 
STATISTICAL SUMMARY 

SOIL ASSOCIATION 4 
SURFACE SOIL 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

07l19l95 SP 3X.WK4 



TABLE 7 
FREQUENCY OF DETECTION SUMMARY 

SOIL ASSOCIATION 6 
SURFACE SOIL 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID 
Date sampled 
Depth 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 

Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

BGSI2 
07l2Ol94 

O-6" 
MGIKG 

3940 
8.6 UL 

0.46 L 
5.1 J 

0.23 U 
1.2 u 

39.4 J 
4.3 
1.1 J 
1.2 u 

3150 
7.6 
159 J 
7.6 L 

0.06 UL 
3.7 u 
367 U 

0.23 U 
0.93 u 
13.9 J 
0.23 U 

11 J 
5.1 z 

0.58 U 

BGS13 BGSIG 
07l2Ol94 07l19l94 

O-6 o-6' 
MGIKG MGIKG 

2540 
8.5 UL 

0.65 L 
4.2 J 

0.23 U 
1.1 u 

67.3 J 
3.2 

0.91 u 
1.1 u 

1440 
8.4 

61.5 J 
10.3 L 
0.06 UL 
3.7 u 
359 u 
0.23 U 
0.91 u 
40.1 J 
0.23 U 
7.6 J 
3.2 KJ 

0.57 u 

4630 
8.7 UL 

0.53 L 
15.1 J 
0.23 U 

1.2 u 
346 J 
5.1 
1.6 J 
1.7 J 

3550 
8.7 
245 J 
39.2 L 
0.06 UL 
3.8 U 
368 U 
0.24 U 
0.94 u 
32.1 J 
0.24 U 
10.8 J 
8.4 
0.6 U 

BGS17 
07l2Ol94 

o-6" 
MGlKG 

7500 
9.4 UL 
2.5 L 

28.1 J 
0.6 J 
1.3 u 

447 J 
9.7 
4.6 J 
1.9 J 

9210 
14.3 
416 J 
92.3 L 
0.06 UL 
7.7 K 
399 u 
0.26 U 

IU 
25 J 

0.26 U 
20.2 
17.2 
0.64 U 

07118195 SASMSBF.WK4 1 



Sample ID 
Date sampled 
Depth 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

TABLE 7 
FREQUENCY OF DETECTION SUMMARY 

SOIL ASSOCIATION 5 
SURFACE SOIL 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

MINIMUM MAXIMUM MINIMUM MAXIMUM 
NONDETECTED NONDETECTED DETECTED DETECTED 

NA 
8.5 UL 
NA 
NA 

0.23 U 
1.1 u 
NA 
NA 

0.91 u 
1.1 u 
NA 
NA 
NA 
NA 

0.06 UL 
3.7 u 
359 u 

0.23 U 
0.91 u 

NA 
0.23 U 

NA 
NA 

0.57 u 

NA 
9.4 UL 
NA 
NA 

0.23 U 
1.3 u 
NA 
NA 

0.91 u 
1.2 u 
NA 
NA 
NA 
NA 

0.06 UL 
3.8 U 

399 u 
0.26 U 

IU 
NA 

0.26 U 
NA 
NA 

0.64 U 

2540 
ND 

0.46 L 
4.2 J 
0.6 .I 
ND 

39.4 J 
3.2 
1.1 J 
1.7 J 

1440 
7.6 

61.5 J 
7.6 L 
ND 
7.7 K 
ND 
ND 
ND 

13.9 J 
ND 
7.6 J 
3.2 KJ 
ND 

7500 
ND 
2.5 L 

28.1 J 
0.6 .I 
ND 

447 J 
9.7 
4.6 J 
1.9 J 

9210 
14.3 
416 J 
92.3 L 

ND 
7.7 K 
ND 
ND 
ND 

40.1 J 
ND 

20.2 
17.2 

ND 

LOCATION OF 
MAXIMUM 

DETECTED 

BGS17 

BGSI 7 
BGS17 
BGS17 

BGSI 7 
BGS17 
BGS17 
BGS17 
BGS17 
BGS17 
BGS17 
BGS17 

BGS17 

BGSIJ 

BGS17 
BG.917 

FREQUENCY 
OF 

DETECTION 

414 
014 
414 
414 
114 
o/4 
414 
414 
314 
2i4 
414 
414 
414 
414 
014 
II4 
014 
014 
o/4 
414 
014 
414 
414 
o/4 

07/I 8195 SF aF.WK4 



Aluminum 4652.50 2087.99 
Antimony 4.40 0.20 
Arsenic 1.04 0.98 
Barium 13.13 11.14 
Beryllium 0.24 0.24 
Cadmium 0.60 0.04 
Calcium 224.93 202.68 
Chromium 5.58 2.86 
Cobalt 1.94 1.84 
Copper 1.19 0.71 
Iron 4337.50 3374.76 
Lead 9.75 3.07 
Magnesium 220.38 150.43 
Manganese 37.35 39.33 
Mercury 0.03 0.00 
Nickel 3.33 2.92 
Potassium 186.63 8.82 
Selenium 0.12 0.01 
Silver 0.47 0.02 
Sodium 27.78 11.12 
Thallium 0.12 0.01 
Vanadium 12.40 5.43 
Zinc 8.48 6.20 
Cyanide 0.30 0.02 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL 
STANDARD 
DEVIATION 

TABLE 7 
STATISTICAL SUMMARY 

SOIL ASSOCIATION 5 
SURFACE SOIL 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

NORMAL 
UPPER 95% LOG 

CONFIDENCE ARITHMETIC 
INTERVAL MEAN 

7109.02 8.37 
4.64 1.48 
2.19 -0.23 

26.23 2.28 
0.52 -1.75 
0.65 -0.51 

463.38 4.96 
8.94 1.63 
4.10 0.33 
2.03 0.02 

8307.91 8.16 
13.36 2.24 

397.35 5.18 
83.62 3.14 
0.03 -3.51 
6.76 0.98 

197100 5.23 
0.13 -2.12 
0.50 -0.75 

40.86 3.25 
0.13 -2.12 

18.79 2.45 
15.77 1.94 
0.32 -1.21 

LOG 
STANDARD 
DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

0.45 16139.13 
0.05 4.69 
0.78 27.86 
0.90 1573.24 
0.83 11.69 
0.07 0.66 
1.20 661560.45 
0.47 20.47 
0.96 314.49 
0.66 14.49 
0.76 112356.51 
0.28 16.72 
0.81 10897.98 
1.17 84415.53 
0.00 0.03 
0.71 66.30 
0.05 199.02 
0.06 0.13 
0.04 0.50 
0.46 99.67 
0.06 0.13 
0.41 38.16 
0.72 183.41 
0.05 0.32 

07l19l95 SA5MSBX.WK4 



Sample ID 
Date sampled 
Depth 
Units 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 

Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

BGSBO4-01 
08/08/94 

1-3’ 
MGlKG 

6270 J 
8.1 R 
1.1 L 

39.4 J 
0.57 J 

1.1 u 
3635 
5.4 
2.9 J 

2J 
3810 J 

5.6 L 
466 J 
284J 
0.05 UL 
6.2 K 
344U 

0.26 L 
0.88 u 
101 J 

0.22 u 
7.8 J 

14.3 
0.54 u 

TABLE 8 
FREQUENCY OF DETECTION SUMMARY 

SUBSURFACE SOIL 
TOTAL INORGANICS AND CYANIDE 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

BGSBOQ01 D 
08/08/94 

1-3’ 
MG/KG 

6560 J 
8.1 R 
0.7 L 

42.1 J 
0.49 J 

1.1 u 
353 J 

6 
3.1 J 
2.2 J 

4030 J 
3.6 L 
512 J 
254J 
0.05 UL 

6.7 K 
399 J 
0.22 UL 
0.87 U 
117 J 

0.22 u 
8.6 J 

12.6 
0.54 u 

BGSBO4-07 
08/08/94 

13-15’ 
MGIKG 

9270 J 
8.5 L 

11.2 L 
16.9 J 
0.57 J 

1.1 u 
949 J 
22.9 
5.1 J 
4.3 J 

26100 J 
6.8 L 
960 J 
94.5 J 
0.06 UL 
8.3 K 

1210 
0.28 L 
0.92 U 
81.4 J 
0.23 U 
35.5 
26.7 
0.58 U 

BGSBO4-09 
08/08/94 

17-19’ 
MG/KG 

14600 J 
10.5 R 
26.2 L 
22.7 J 

1.5 
1.4 u 

14OOOJ 
33.5 
13.7 J 

9 
51100 J 

13.9 L 
2870 
353 J 
0.07 UL 
24.1 
2300 
0.55 L 

1.1 u 
213 J 
0.28 U 
54.4 
55.1 
0.7 u 

BGSBO5-01 
07/19/94 

MG;;’ 

6840 
8.9 UL 
1.2 L 

47.8 J 
0.52 J 

1.2 u 
378 J 
7.5 
2.2 J 
2.4 J 

6130 
13.7 J 
462J 
85.6 J 
0.06 u 

3.8 U 
392 J 
0.38 J 

1.1 J 
58.5 J 
0.24 U 
12.9 
11.1 
0.59 u 

BGSBO5-02 
07llQl94 

3-5’ 
MGIKG 

14500 
8.7 UL 
6.5 

15.2 J 
0.48 J 

1.2 u 
182 J 

33.2 
1.9 J 

8J 
33200 

9.1 J 
791 J 
17.7 J 
0.06 u 

7.5 J 
1320 
0.75 L 

2.1 J 
40.1 J 
0.24 U 

35 
17.9 
0.59 u 

07/18/95 BSUMF.WK4 1 



Sample ID 
Date sampled 
Depth 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

BGSBO5-10 
07/I 9194 

19-21 ’ 
MGIKG 

6940 
9.2 UL 

10.5 
13.4 J 
0.3 J 
1.2 u 
174 J 
14.3 
1.1 J 
3.2 J 

8730 
7.8 J 
729 J 
5.6 J 

0.06 u 
5J 

1570 
0.32 J 

1.5 J 
91.6 J 
0.25 U 
17.5 
7.2 

0.62 U 

BGSBO6-05 
07126194 

9-11 ’ 
MGIKG 

TABLE 8 
FREQUENCY OF DETECTION SUMMARY 

SUBSURFACE SOIL 
TOTAL INORGANICS AND CYANIDE 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

18100 
9.6 UL 

10.3 
43.8 J 

0.3 J 
1.3 u 

44.1 J 
14.8 

IU 
8.1 

11800 
25.5 L 
446J 
11.1 
0.06 u 

5J 
1480 
0.44 J 

IU 
42.1 J 
0.26 U 
44.3 
12.3 
0.65 U 

28200 
9.5 UL 
2.2 J 

66.9 
0.44 J 

1.3 u 
53.4 J 
22.8 

1.7 J 
15 

21700 
24.6 L 
704 J 
15.3 
0.06 u 
10.5 
1540 
0.26 UL 

IU 
56.2 J 
0.44 K 
44.9 
19.6 
0.65 U 

BGSBO6-05D 
07126194 

9-11 ’ 
MGIKG 

BGSBOG-11 
07126194 

21-23’ 
MGIKG 

17400 
9.2 UL 
2.2 J 

26.7 J 
0.69 J 

1.2 u 
133 J 

29.1 
4.2 3 

7 
31500 

22.6 L 
1580 
78.3 
0.06 u 

15 
2560 
0.48 J 

1.1 J 
39.9 J 
0.25 U 

55 
39.5 
0.62 U 

BGSB07-04 
08lO9194 

7-9 ’ 
MGIKG 

7010 
8.9 UL 
1.2 J 

10.8 J 
0.24 U 

1.2 UL 
28.9 J 

9.6 
0.96 u 

2.8 J 
7400 

5.1 
136J 
3.5 J 

0.05 u 
3.8 U 
532 J 
0.57 L 
0.96 u 
10.8 U 
0.24 U 

16 
3.6 J 
0.6 K 

BGSB07-11 
08lO9KJ4 

21-23 ’ 
MGIKG 

4700 
31.3 L 
42.7 
49.5 J 

9.8 
1.5 UL 

20400 
17.4 
156 

8 

11.5 
1899 
2940 
0.08 u 
145 

1790 
0.35 L 

2.4 J 
98.4 J 
0.31 u 

1.2 u 
330 
0.76 U 

07l18l95 i3: .WK4 



TABLE 8 
FREQUENCY OF DETECTION SUMMARY 

SUBSURFACE SOIL 
TGTAL INGRGANICS AND CYANIDE 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

Sample ID 
Date sampled 
Depth 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

BGSB07-16 
08/09/94 

31-33 ’ 
MGIKG 

2710 
9.5 UL 

13.8 
36.5 J 
0.41 J 

1.3 UL 
233000 

24.5 
2.4 J 
3.2 J 

20100 
4.2 

2010 
68.9 
0.06 u 
4.2 J 

1730 
0.26 UL 

IU 
2180 

2.6 UL 
15.4 K 
25.5 
0.64 u 

BGSB08-07 
w/04/94 

13-15’ 
MO/KG 

10900 
9.6 UL 
3.4 

25.7 J 
0.33 K 

1.3 u 
91.2 J 
28.6 L 

1u 
12 J 

22700 
9.1 
309J 
6.4 

0.06 UL 
4.4 K 

1260 J 
0.26 UL 

IU 
76.9 J 
0.26 U 
70.3 L 

9.5 
0.65 U 

BGGWO8A-01 
06/04/94 

I-3’ 
MGIKG 

4550 
8.4 UL 

0.36 J 
20.2 J 
0.23 UL 

1.1 u 
165 J 
5.4 L 

0.91 u 
55 

3650 
18.3 
229 J 
23 

0.05 UL 
3.6 U 
356 u 
0.23 UL 
0.91 u 

225 
0.23 U 
9.5 L 

10.5 
0.56 u 

BGGW08A-01 D 
08/04/94 

I-3’ 
MGlKG 

4560 
8.2 UL 

0.23 J 
21 J 

0.22 UL 
1.1 u 
168 J 
5.2 L 

0.97 J 
3.5 J 

3820 
17.6 
221 J 
20.5 
0.06 UL 

4.5 K 
350 u 
0.23 UL 
0.89 U 
17.2 J 
0.23 U 

9.2 L 
7.9 

0.56 U 

07/18/95 BSUMF.WK4 3 



Sample ID 
Date sampled 
Depth 
Units 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

MINIMUM MAXIMUM MINIMUM MAXIMUM 
NONDETECTED NONDETECTED DETECTED DETECTED 

NA NA 2710 28208 
8.2 UL 9.6 UL 8.5 L 31.3 L 
NA NA 0.23 J 42.7 
NA NA 10.6 J 65.9 

0.22 UL 0.24 U 0.3 J 9.8 
1.1 u 1.5 UL ND ND 
NA NA 28.9 J 233600 
NA NA 5.2 L 33.5 

0.91 u IU 0.97 J 156 
NA NA 2J 15 
NA NA 0 51108 J 
NA NA 3.6 L 25.5 L 
NA NA 136 J 2870 
NA NA 3.5 J 2940 

0.05 UL 0.06 u ND ND 
3.6 U 3.8 U 4.2 J 145 
344u 358 u 392 J 2560 
0.22 UL 0.26 UL 0.26 L 0.75 L 
0.87 U 1.1 u 1.1 J 2.4 J 
10.8 U 10.8 U 17.2 J 2180 
0.22 u 2.6 UL 0.44 K 0.44 K 

1.2 u 1.2 u 7.8 J 70.3 L 
NA NA 3.6 J 330 

0.54 u 0.76 U 0.6 K 0.6 K 

TABLE 8 
FREQUENCY OF DETECTION SUMMARY 

SUBSURFACE SOIL 
TOTAL INORGANICS AND CYANIDE 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

LOCATION OF 
MAXIMUM 

DETECTED 

BGSBO6-05D 
BGSBOir-11 
BGSB07-11 

BGSBO6-05D 
BGSB07-11 

BGSB07-16 
BGSBO4X@ 
BGSB07-1 I 

BGSBO6-05D 
BGSBOQOS 
BGSBO6-05 
BGSBO4-Og 
BGSB07-11 

BGSB07-11 
BGSBO6-11 
BGSBO5-02 
BGSB07-I I 
BGSB07-16 

BGSB06-050 
BGSBO8-07 
BGSB07-1 I 
BGSB07-04 

FREQUENCY 
OF 

DETECTION 

16116 
z13 
16116 
16116 
13116 
O/l 6 
16116 
16116 
12116 
16/16 
16116 
16116 
16116 
16116 
O/l 6 
13116 
13116 
10116 
5/l 6 
15116 
1116 
15116 
16116 
I/16 

07/18/95 B .WK4 



Aluminum 10195.63 
Antimony 6.90 
Arsenic 8.36 
Barium 31.15 
Beryllium 1.05 
Cadmium 0.61 
Calcium 16905.16 
Chromium 17.51 
Cobalt 12.33 
Copper 5.98 
Iron 17064.67 
Lead 12.44 
Magnesium 894.69 
Manganese 266.34 
Mercury 0.03 
Nickel 15.75 
Potassium 1163.00 
Selenium 0.32 
Silver 0.84 
Sodium 202.54 
Thallium 0.22 
Vanadium 27.31 
Zinc 37.71 
Cyanide 0.33 

TABLE 8 
STATISTICAL SUMMARY 

SUBSURFACE SOIL 
TOTAL INORGANICS AND CYANIDE 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL LOG 
NORMAL UPPER 95% LOG LOG UPPER 95% 

STANDARD CONFIDENCE ARITHMETIC STANDARD CONFIDENCE 
DEVIATION INTERVAL MEAN DEVIATION INTERVAL 

6772.98 13163.88 9.04 0.63 14673.48 
7.42 10.56 1.71 0.55 9.18 

11.52 13.41 1.19 1.54 46.92 
15.93 38.13 3.31 0.53 42.12 
2.36 2.08 -0.79 1.07 1.82 
0.06 0.64 -0.49 0.09 0.64 

57925.27 42290.91 6.09 2.47 226749.41 
10.40 22.07 2.66 0.70 27.75 
38.45 29.18 0.81 1.49 24.26 
3.82 7.66 1.60 0.63 8.69 

14083.98 23468.49 9.39 0.91 35244.98 
7.35 15.66 2.34 0.64 18.24 

783.98 1238.27 6.45 0.87 1595.44 
721.45 582.51 3.65 1.81 1687.15 

0.00 0.03 -3.52 0.12 0.03 
34.93 31.06 1.91 1.08 27.60 

770.64 1500.73 6.73 0.95 2483.43 
0.20 0.41 -1.34 0.67 0.46 
0.63 1.12 -0.37 0.60 1.14 

529.67 434.67 4.19 1.28 446.86 
0.30 0.35 -1.87 0.66 0.28 

21.19 36.59 2.88 1.17 86.12 
79.07 72.36 2.87 1.03 65.38 
0.08 0.36 -1.14 0.19 0.36 

07/19/95 BSUMX.WK4 1 



Sample ID 
Date sampled 
Depth 
Units 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disultide 
1 ,I-Dichloroethene 
1 .I-Dichloroethane 
Trans-1,2-dichloroethene 
Cis-1,2-dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1 ,I ,I-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1 ,Z-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,I ,2-Trichloroethane 
Benzene 
Trans.1,3-dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
P-Hexanone 
Tetrachloroethene 
1 ,I ,2,2-Tetrachloroethane 
Toluene 
Chiorobenzene 
Ethylbenzene 
Styrene 
M/P xylenes 
0 xylene 

BGS41 RR 
07lo9194 

O-6” 
UGlKG 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
-i2 U 
12 u 
12 u 
12 u 
12 u 

BGS42RR 
07/09/94 

O-6 
UGlKG 

11 u 
11 u 
11 u 
11 u 
75 
8J 

11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
II u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
-ii U 
11 u 
11 u 
11 u 
11 u 

TABLE 9 
FREQUENCY OF DETECTION SUMMARY 
ANTHROPOGENIC STUDY (RAILROAD) 

SURFACE SOIL 
VOLATILE ORGANIC COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

BGS43RR 
07/09/94 

O-8” 
UGlKG 

12 u 
12 u 
12 u 
12 u 
12 u 
13 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
i2 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 

BGS44RR 
07/09/94 

O-6 
UGlKG 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12u I 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
i2 U 
12 u 
12 u 
12 u 
12 u 

BGS44RRD 
07/09/94 

o-6” 
UGIKG 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
i2 u 
12 u 
12 u 
12 u 
12 u 

BGS45RR 
07/09/94 

O-6” 
UGIKG 

11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
II u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
II u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
.~ . . 
11 u 

11 u 

11 u 

11 u 

II u 

07119195 RRVSSF.WK4 



Sample ID 
Date sampled 
Depth 
Units 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1 ,I-Dichloroethene 
1 ,I -Dichloroethane 
Trans-1 ,f-dichloroethene 
Cis-1,2-dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1 ,I ,I -Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,I ,2-Trichloroethane 
Benzene 
Trans-1,3-dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
L-Hexanone 
Tetrachloroethene 
1 ,I ,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
M/P xylenes 
0 xylene 

BGS46RR 
07/09/94 

O-6 
UGlKG 

12 u 
12 u 
12 u 
12 u 
9J 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

TABLE 9 
FREQUENCY OF DETECTION SUMMARY 
ANTHROPOGENIC STUDY (RAILROAD) 

SURFACE SOIL 
VOLATILE ORGANIC COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

BGS47RR BGS48RR 
07lO9194 07lO9l94 

O-6” O-6” 
UGIKG UGIKG 

IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 

IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 

BGS49RR 
07lO9194 

O-6 
UGIKG 

IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 

O-6” 
UGIKG 

IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 

BGSBI RR 
07lO9l94 

O-6 
UGIKG 

IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 

07119195 RR !WK4 



Sample ID 
Date sampled 
Depth 
Units 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disultide 
1 ,I -Dichloroethene 
1 ,I-Dichloroethane 
Trans.1,2-dichloroethene 
Cis-1 ,2-dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1 ,I ,I-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,I ,2-Trichloroethane 
Benzene 
Trans.-l ,3-dichloropropene 
Bromoform 
4-MethylB-pentanone 
2-Hexanone 
Tetrachloroethene 
1 ,I ,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
M/P xylenes 
0 xylene 

TABLE 9 
FREQUENCY OF DETECTION SUMMARY 
ANTHROPOGENIC STUDY (RAILROAD) 

SURFACE SOIL 
VOLATILE ORGANIC COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

BGSSZRR 
07lO9l94 

0-V 
UGIKG 

11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 

07/19/95 RRVSSF.WK4 



Sample ID 
Date sampled 
Depth 
Units 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfrde 
1 ,I-Dichloroethene 
1 ,I-Dichloroethane 
Trans.1,2-dichloroethene 
Cis-1,2-dichloroethene 
Chloroform 
1 ,2-Dichloroethane 
2-Butanone 
1 ,I ,I-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,I ,2-Trichloroethane 
Benzene 
Trans.-l ,3-dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
1 ,I ,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
M/P xylenes 
0 xylene 

MINIMUM 
NONDETECTED 

IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
10 u 

TABLE 9 
FREQUENCY OF DETECTION SUMMARY 
ANTHROPOGENIC STUDY (RAILROAD) 

SURFACE SOIL 
VOLATILE ORGANIC COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

MAXIMUM 
NONDETECTED 

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 

7J 
85 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

LOCATION OF FREQUENCY 
MAXIMUM OF 
DETECTED DETECTION 

ND 0113 
ND 0113 
ND 0113 
ND 0113 

9J BGS46RR 2l13 
13 BGS43RR 2113 
ND 0113 
ND 0113 
ND 0113 
ND 0113 
ND 0113 
ND o/13 
ND 0113 
ND o/13 
ND o/13 
ND 0113 
ND 0113 
ND 0113 
ND 0113 
ND 0113 
ND 0113 
ND 0113 
ND 0113 
ND o/13 
ND Oil3 
ND 0113 
ND 0113 
ND 0113 
ND 0113 
ND 0113 
ND o/13 
ND 0113 
ND 0113 
ND 0113 
ND 0113 

07l19195 RR WK4 



Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disultide 
1 ,I -Dichloroethene 
1 ,I-Dichloroethane 
Trans.1,2-dichloroethene 
Cis-1,2-dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1 ,I ,I-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1 ,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,I ,2-Trichloroethane 
Benzene 
Tram+1,3-dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
1 ,I ,2,2-Tetrachloroethane 
Toluene 
Cniorobenzene 
Ethylbenzene 
Styrene 
M/P xylenes 
0 xylene 

07/19/95 RRVSSZ.WK4 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL 
STANDARD 
DEVIATION 

NORMAL 
UPPER 95% 

CONFIDENCE 
INTERVAL 

5.50 0.46 5.73 
5.50 0.46 5.73 
5.50 0.46 5.73 
5.50 0.46 5.73 
5.85 1.13 6.40 
6.23 2.19 7.32 
5.50 0.46 5.73 
5.50 0.46 5.73 
5.50 0.46 5.73 
5.50 0.46 5.73 
5.50 0.46 5.73 
5.50 0.46 5.73 
5.50 0.46 5.73 
5.50 0.46 5.73 
5.50 0.46 5.73 
5.50 0.46 5.73 
5.50 0.46 5.73 
5.50 0.46 5.73 
5.50 0.46 5.73 
5.50 0.46 5.73 
5.50 0.46 5.73 
5.50 0.46 5.73 
5.50 0.46 5.73 
5.50 0.46 5.73 
5.50 0.46 5.73 
5.50 0.46 5.73 
5.50 0.46 5.73 
5.50 0.46 5.73 
5.50 0.46 5.73 
5.50 0.46 5.73 
5.50 9.46 5.73 
5.50 0.46 5.73 
5.50 0.46 5.73 
5.50 0.46 5.73 
5.50 0.46 5.73 

TABLE 9 
STATISTICAL SUMMARY 

ANTHROPOGENIC STUDY (RAILROAD) 
SURFACE SOIL 

VDLATiLE ORGANIC COMPDUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

LOG LOG 
ARITHMETIC STANDARD 

MEAN DEVIATION 

‘1.70 
1.70 
1.70 
1.70 
1.75 
1.79 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1 .?O 
1.70 
1.70 
1.70 
1.70 

1 

0.08 5.74 
0.08 5.74 
0.08 5.74 
0.08 5.74 
0.17 6.40 
0.27 7.20 
0.08 5.74 
0.08 5.74 
0.08 5.74 
0.08 5.74 
0.08 5.74 
0.08 5.74 
0.08 5.74 
0.08 5.74 
0.08 5.74 
0.08 5.74 
0.08 5.74 
0.08 5.74 
0.08 5.74 
0.08 5.74 
0.08 5.74 
0.08 5.74 
0.08 5.74 
0.08 5.74 
0.08 5.74 
0.08 5.74 
0.08 5.74 
0.08 5.74 
0.08 5.74 
0.08 5.74 
0.08 5.74 
0.08 5.74 
0.08 5.74 
0.08 5.74 
0.08 5.74 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 



Sample ID 
Date sampled 
Depth 
Units 

Phenol 
Bis(Z-chloroethyl)ether 
2Chlorophenol 
1 ,3-Dlchlorobenzene 
1 +Dichlorobenzene 
1,2-Dichlorobenzene 
2-Methylphenol 
2,2’-Oxybis(l-chloropropane) 
4-Methylphenol 
N-Nitrosodi-n-propylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nltrophenol 
2,4-Dimethylphenol 
Bis(2chloroethoxy)methane 
2,QDichlorophenol 
1 ,P,rlTrichlorobenzene 
Naphthalene 
4Chloroaniline 
Hexachlorobutadlene 
4-Chloro-3-methylphenol 
ZMethylnaphthalena 
Hexachlorocyclopentadie 
2,4,&TrichlorophenoI 
2,4,5-Trlchlorophenol 
2Chloronaphthalene 
2-Nitroaniline 
Dimethyiphthaiaie 
Acenaphthylene 
2fLDinitrotoluene 
3-Nitroaniline 
Acenaphthene 

BGS41 RR 
07lO9l94 

03 
UGIKG 

3QOu 370 u 
390u 370 u 
3QOu 370 u 
3QOu 370 u 
3QOu 370 u 
3Qou 370 u 
3QOu 370 u 
3Qou 370 u 
3Qou 370 u 
3QOu 370 u 
3Qou 370 u 
3QOu 370 u 
390u 370 u 
3Qou 370 u 
3Qou 370 u 
3Qou 370 u 
3Qou 370 u 
3QOu 370 u 
3QOu 370 u 
390 u 370 u 
3Qou 370 u 
390u 370 u 
3Qou 370 u 
390 u 370 u 
3Qou 370 u 
940 U 890 U 
3QOu 370 u 
940u 890 U 
39GiJ 370 i.l 
390u 370 u 
3QOu 370 u 
940 U 890 u 
3QOu 370 u 

i’ 

TABLE 9 
FREQUENCY OF DETECTION SUMMARY 
ANTHROPOGENIC STUDY (RAILROAD) 

SURFACE SOlL 
SEMNOLATILE ORGANIC COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

BGS42RR 
OmQl94 

O-6' 
UGIKG 

BGS43RR 
07iO9l94 

04 
UG/KG 

400U 
400U 
40OU 
400U 
400U 
40OU 
4OOU 
400U 
400U 
40OU 
400U 
400U 
400U 
400U 
400U 
40OU 
400U 
400U 
400U 
400U 
400U 
400U 
40OU 
400U 
400U 
QSOU 
400U 
96OU 
4ooii 
4CSU 
4OOt.l 
QWU 
400U 

BGS44RR 
07lO9lQ4 

08' 
UG/KG 

360 u 
3SOU 
360 u 
380 u 
380 u 
360 u 
380 u 
380 u 
380 u 
360 u 
380 u 
3SOU 
360 u 
360 u 
380 u 
360 u 
380 u 
380 u 
380 u 
360 u 
380 u 
380 u 
380 u 
360 u 
360 u 
920 U 
380 u 
920 U 
360 u 
380 u 
360 u 
920 U 
380 u 

BGS44RRD 
07loQl94 

0-b 
UGIKG 

3SOU 
3SOU 
380 u 
3SOU 
380 u 
380 u 
30Ou 
38Ou 
3SSU 
3SOU 
3SOU 
3SOU 
3SOU 
360 u 
3SOU 
30Ou 
3SOU 
3SOU 
3SOU 
380 u 
3SOU 
3SOU 
380 U 
380 u 
380 U 
920 U 
380 u 
920 U 
380 ii 
380 U 
380 U 
920 U 
380 U 

BGS45RR 
07lO9l94 

lx 
UGlKG 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
QOOU 
370 u 
!XlOU 
370 ii 
370 u 
370 u 
QOOU 
370 u 

07l18lQS RRSVSSF.WK4 1 



Sample ID 
Date sampled 
Depth 
Units 

2,4-Dinitrophenol 
CNitrophenot 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4ChlorophenyLphenylether 
Fluorene 
4-Niiroaniline 
4,8-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4BromophenyLphenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butyibenzyiphthalate 
33’.Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
Bis(2ethylhexyl)phthalate 
di-n-Octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

BGS41 RR 
07/09/94 

o-6” 
UG/KG 

940 u 
940 u 
390 u 
390 u 
390 u 
390 u 
390 u 
940 u 
940 u 
390 u 
390 u 
390 u 
940 u 
390 u 
390 u 
390 u 
390 u 
120 J 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 
390 u 

TABLE 9 
FREQUENCY OF DETECTION SUMMARY 
ANTHROPOGENIC STUDY (RAILROAD) 

SURFACE SOIL 
SEMIVOLATILE ORGANIC COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

BGS42RR BGS43RR 
07/09/94 07lo9l94 

ox?’ O-6” 
UG/KG UGlKG 

890 U 
890 U 
370 u 
370 u 
370 u 
370 u 
370 u 
890 U 
890 U 
370 u 
370 u 
370 u 
890 U 
370 u 
370 u 
370 u 
370 UJ 
430 
320 J 
370 u 
370 u 
248 J 
270 J 
370 u 
370 UJ 
5Otl 
130 J 
180 J 
18OJ 
370 u 
370 u 

980 u 
980 u 
400U 
400U 
4OOU 
400U 
4OOU 
980 u 
980 u 
400U 
48OU 
400U 
980 u 
400U 
400U 
400U 
400 UJ 
220 J 
19oJ 
400U 
400U 
120 J 
220 J 
400U 
400 UJ 
450 
120 J 
140J 
400U 
400 u 
400U 

BGS44RR 
07lO9194 

o-6” 
UGlKG 

920 u 
920 u 
380 U 
380 U 
380 U 
380 U 
380 U 
920 u 
920 u 
380 U 
380 U 
380 U 
920 u 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 

BGSQQRRD 
07lOglg4 

04’ 
UG/KG 

920 u 
920 u 
38OU 
380 u 
380U 
380 u 
380 u 
920 u 
920 u 
380U 
380U 
380U 
920 u 
388U 
380U 
380U 
38OU 
38Ot.J 
380U 
380 u 
380 u 
380 u 
380 u 
380 U 
380 U 
380 U 
380 U 
380 U 
380 u 
380 u 
380 U 

BGS45RR 
07/09/94 

0-e 
UGIKG 

9ooU 
9ooU 
370 u 
370 u 
370 u 
370 u 
370 u 
XIOU 
gOOU 
370 u 
370 u 
370 u 
9ooU 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

07118l95 R’ SF.WK4 



Sample ID 
Date sampled 
Depth 
Units 

Phenol 
Bis(2chloroethyl)ether 
2Xhlorophenol 
1,3-Dichlorobenzene 
1 ,QDichlorobenzene 
1 ,ZDichlorobenzene 
P-Methylphenol 
2,2’-Oxybis(lchloropropane) 
4Methylphenol 
N-Nitroso-dl-n-propylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2+Dimethylphenol 
Bis(2-chloroethoxy)methane 
2,4Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
QChloroaniline 
Hexachlorobutadlene 
4Xhloro3methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadie 
2,4&TrichlorophenoI 
2,4&TrichlorophenoI 
2-Chloronaphthalene 
2.Nitroaniline 
Dimethylphthaiate 
Acenaphthylene 
2,bDinitrotoluene 
3-Nitroaniline 
Acenaphthene 

BGS46RR 
07lo9l94 

Ob 
UG/KG 

410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 

1000 u 
410 u 

1OOOu 
410 u 
410 u 
410 u 

IWO u 
410 u 

i 

TABLE 9 
FREQUENCY OF DETECTION SUMMARY 
ANTHROPOGENIC STUDY (RAILROAD) 

SURFACE SOIL 
SEMIVOLATILE ORGANIC COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

BGS47RR 
07/09/94 

04 
UG/KG 

340U 
340U 
340U 
340U 
340U 
340U 
340U 
340U 
340U 
340U 
340U 
340U 
340U 
340U 
340U 
340 u 
340U 
340U 
340 u 
340U 
340U 
340U 
340u 
340 UJ 
340 UJ 
820 UJ 
340 UJ 
820 UJ 

YORKTOWN, VIRGINIA 

BGS48RR 
07/09/94 

O-6” 
UG/KG 

6700 U 
6700 U 
6700 U 
6700 U 
6700 U 
6700 U 
6700 U 
8700 U 
8700 U 
6700 U 
6700 U 
6700 U 
6700 U 
8700 U 
8700 U 
6700 U 
6700 U 
6700 U 
6700 U 
8700 U 
6700 U 
6700 U 
6700 U 
8700 U 
6700 U 

16000 U 
6700 U 

16000 U 
340 UJ 8700 U 
340 UJ 6700 U 
340 UJ 6700 U 
820 UJ 16000 U 
340 UJ 6700 U 

BGS49RR 
07/09/94 

o-6 
UGlKG 

340U 
340U 
340 u 
340 u 
340U 
340U 
340U 
340U 
340U 
340U 
340U 
340U 
340U 
340U 
340 u 
340U 
340U 
340 u 
340U 
340 u 
340U 
340 u 
340U 
340U 
340U 
820 U 
340 u 
820 U 
340 u 
340 u 
340 u 
820 U 
340 u 

BGSSORR 
07109i94 

03 
UGIKG 

340U 
340U 
340U 
340U 
340U 
340U 
340U 
340U 
34OU 
340U 
340U 
340U 
340U 
340U 
340U 
340U 
340U 
340U 
340U 
340U 
340U 
340U 
34OU 
340U 
340U 
830 U 
340U 
830U 
340u 
340U 
340U 
830 u 
340U 

BGS51 RR 
07/09/94 

04 
UG/KG 

350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
840 U 
350 u 
840 U 
39 u 
350 u 
350 u 
840 U 
350 u 
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Sample ID 
Date sampled 
Depth 
Units 

S&Dinitrophenol 
4Nltrophenol 
Dibenzofuran 
2,rlDinitrotoluene 
Diethylphthalate 
4-Chlorophenyi-phenylether 
Fluorene 
QNitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
di+Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
Bls(2-ethylhexyhphthalate 
di-n-Octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fiuoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)petylene 

BGS48RR 
07/09/94 

Q-6 
UGlKG 

1OOOu 
IOOOU 
410 u 
410 u 
410 u 
410 u 
410 u 

lc09U 
106Ou 
410 u 
410 u 
410 u 

1OOOu 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 
410 UJ 

TABLE 9 
FREQUENCY OF DETECTION SUMMARY 
ANTHROPOGENIC STUDY (RAILROAD) 

SURFACE SOIL 
SEMIVOLATILE ORGANIC COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

BGS47RR BGS48RR 
07lO9l94 07lo9l94 

o-e o-6’ 
UGlKG UGlKG 

820 UJ 
820 UJ 
340 UJ 
340 UJ 
340 UJ 
340 UJ 
340 UJ 
820 UJ 
820 U 
340 u 
340U 
340U 
820 U 
340U 
340U 
340U 
340 u 
340 u 
340U 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 

16000u 
18000u 
6700 U 
6700 U 
6700 U 
6700 U 
6709 U 

16ooou 
16OOOu 
6700 U 
8700 U 
6700 U 

16060u 
6700 U 
6700 U 
6709 U 
6700 U 
8700 U 
8706 U 
6700 U 
6700 U 
6700 U 
8700 U 
6700 U 
6700 UJ 
8700 UJ 
6700 UJ 
6700 UJ 
8700 UJ 
6700 UJ 
6700 UJ 

BGS49RR 
07/09/94 

o-6” 
UG/KG 

820 U 
820 U 
340U 
340 u 

340U 
340U 
340U 
820 U 
820 U 
340U 
340U 
340U 
820 U 
340U 
340U 
340U 
340 UJ 
340U 
340U 
340U 
340 u 

340U 
340U 
340 u 

340 UJ 
340 u 

340U 
340U 
340U 
340U 
340 u 

BGS5ORR 
07Kw94 

04 
UGIKG 

830 U 
830 U 
34Ot.l 
340U 
340U 
340U 
340U 
830 U 
830U 
340U 
340U 
340U 
830 U 
340U 
340U 
340U 
340 UJ 
200 J 
160 J 
340U 
340U 
340U 
150 J 
340 u 

340 UJ 
230 J 
340 u 

340 u 

340 u 

340 u 

340 u 

BGS51 RR 
07ioQl94 

0-S 
UGIKG 

840U 
840U 
350U 
350 u 
350 u 
350 u 
350 u 
840 U 
840U 
350 u 
350 u 
350 u 
840U 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 
350 u 

07l18/95 Ri jF.WK4 



Sample ID 
Date sampled 
Depth 
Units 

Phenol 
Bis(2-chloroethyi)ether 
2Chlorophenol 
1,3-Dlchlorobenzene 
1 &Dichlorobenzene 
1,2-Dichlorobenzene 
ZMethyiphenol 
2,2’-Oxybis(l-chloropropane) 
4Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
ZNitrophenol 
2&Dimethylphenol 
Bis(2-chloroethoxy)methane 
2,4-Dichlorophenol 
1,2+Trichlorobenzene 
Naphthalene 
4Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadie 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
ZChloronaphthalene 
2-Nitroaniline 
Dimeinyiphinaiate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 

TABLE 9 
FREQUENCY OF DETECTION SUMMARY 
ANTHROPOGENIC STUDY (RAILROAD) 

SURFACE SOIL 
SEMNOLATILE ORGANIC COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

BGS52RR 
07/09/94 

O-B 
UGlKG 

360 u 
360 u 
360 u 
360 U 
360 U 
360 U 
360 U 
360 u 
360 u 
360 u 
360 U 
380 u 
360 U 
360 U 
360 U 
360 u 
380 U 
360 U 
360 U 
380 U 
380 U 
380 U 
380 U 
360 U 
360 U 
870 U 
360 U 
870 U 
360 U 
360 U 
380 U 
870 U 
360 u 
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Sample ID 
Date sampled 
Depth 
Units 

2,+Dinttrophenol 
4-Nitrophenol 
Dibenzofuran 
2,QDinltrotoluene 
Diethylphthalate 
4-Chlorophenyi-phenyiether 
Fluorene 
4Nitroaniline 
4,6-Dinltro-Z-methyfphenol 
N-Nitrosodiphenylamine 
QBromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
Bis(2ethylhexyl)phthalate 
di-n-Octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)petylene 

TABLE 9 
FREQUENCY OF DETECTION SUMMARY 
ANTHROPGGENIC STUDY (RAILROAD) 

SURFACE SOIL 
SEMNOLATILE ORGANIC COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

BGS52RR 
07/09/94 

08 
UG/KG 

870 U 
870 U 
360 u 
360 u 
360 u 
36OU 
380 u 
870 U 
870 U 
380 u 
380 u 
360U 
870 U 
360 u 
360 u 
360 u 
360 u 
380 U 
380 u 
380 U 
380 U 
360 U 
360 u 
380 U 
380 UJ 
380 UJ 
360 UJ 
360 UJ 
380 UJ 
360 UJ 
360 UJ 

07/z 8195 RF JF.WK4 



Sample ID 
Date sampled 
Depth 
Units 

Phenol 
Bis(2-chloroethyl)ether 
ZChlorophenol 
1 $Dichlorobenzene 
1 ,CDichlorobenzene 
1 ,ZDichlorobenzene 
P-Methylphenol 
2,2’-Oxybis(l-chloropropane) 
4-Methylphenol 
N-Nitroso-di-n-propyiamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
P&Dimethylphenol 
Bis(2-chloroethoxy)methane 
2,4-Dichlorophenol 
1,2+Trichlorobenzene 
Naphthalene 
QChloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadie 
2,4,8-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
BNitroaniline 
Dimethyiphthaiate 
Acenaphthylene 
2,bDinltrotoluene 
3-Nitroaniline 
Acenaphthene 

MINIMUM MAXIMUM 
NONDETECTED NONDETECTED 

TABLE 9 
FREQUENCY OF DETECTION SUMMARY 
ANTHROPOGENIC STUDY (RAILROAD) 

SURFACE SOlL 
SEMIVOLATILE ORGANIC COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

349U 
340 u 
340 u 
340 u 
346t.l 
346U 
349U 
346U 
349U 
346U 
346U 
349U 
346U 
349t.J 
349U 
346U 
346U 
346U 
349li 
340U 
346U 
340 u 
340 u 
340 UJ 
340 UJ 
820 UJ 
340 UJ 
820 UJ 
340 UJ 
340 UJ 
340 UJ 
820 UJ 
34Ci UJ 

6700 U 
6700 U 
6700 U 
8700 U 
6700 U 
6700 U 
6700 U 
6700 U 
6700 U 
6700 U 
6700 U 
6700 U 
6700 U 
6700 U 
6700 U 
6700 U 
6700 U 
6700 U 
6700 U 
6700 U 
6700 U 
6700 U 
6700 U 
6700 U 
8700 U 

16666 U 
6700 U 

16099 U 
6700 U 
6700 U 
6700 U 

16000 U 
8700 U 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

O/l 3 
OH 3 
O/l 3 
O/l 3 
O/l 3 
o/1 3 
O/l 3 
O/l 3 
o/13 
O/I 3 
O/l 3 
O/l 3 
0113 
O/l 3 
O/l 3 
O/l 3 
O/l 3 
O/l 3 
o/13 
0113 
O/l 3 
0113 
0113 
O/l 3 
O/I 3 
O/I 3 
O/l 3 
O/l 3 
_,A .I u/la 
0113 
O/I 3 
o/i 3 
O/l 3 
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Sample ID 
Date sampled 
Depth 
Units 

2,4Dinitrophenol 
4Nitrophenol 
Dibenzofuran 
2,QDinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenyiether 
Fluorene 
CNitroaniline 
4,8-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenyiether 
Hexaohlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbszole 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 

3,J:Dichlorbbenzidine 
Benzo(a)anthracene 
Chrysene 
Bis(2-ethylhexyl)phthalate 
di-n-Octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2&cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

MINIMUM MAXIMUM 
NONDETECTED NONDETECTED 

TABLE 9 
FREQUENCY OF DETECTION SUMMARY 
ANTHROPOGENIC STUDY (RAILROAD) 

SURFACE SOIL 
SEMIVOLATILE ORGANIC COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

820 UJ 
820 UJ 
340 UJ 
340 UJ 
340 UJ 
340 UJ 
340 UJ 
820 UJ 
820 U 
340u 
340u 
340u 
820 U 
340u 
340u 
340u 
340u 
340u 
340u 
340 u 
340u 
340u 
34Ou 
340u 
340u 
340 u 
340 u 
340 u 
340u 
340u 
340 u 

188W U 
18000u 
6700 U 
8700 U 
8700 U 
6700 U 
6700 U 

16000u 
16ooou 
6700 U 
6700 U 
6700 U 

1888ou 
6700 U 
8700 U 
6700 U 
6700 U 
6700 U 
6700 U 
6700 U 
67W U 
6700 U 
6700 U 
6700 U 
6700 UJ 
6700 UJ 
6700 UJ 
6700 UJ 
6700 UJ 
6700 UJ 
8700 UJ 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 9 
ND 
ND 

128J 
18OJ 
ND 
ND 

120 J 
18OJ 
ND 
ND 

230 J 
120 J 
148 J 
180J 
ND 
ND 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

430 
320 J 
ND 
ND 

240 J 
270 J 
ND 
ND 

500 
130 J 
180 J 
160 J 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

BGS42RR 
BGS42RR 

BGS42RR 
BGS42RR 

BGS42RR 
BGS42RR 
BGS42RR 
BGS42RR 

0113 
o/13 
o/13 
O/l 3 
O/l 3 
0113 
O/l 3 
0113 
O/l 3 
0113 
O/l 3 
OH 3 
O/I 3 
0113 
OH3 
O/l 3 
0113 
4l13 
3113 
O/l 3 
O/I 3 
243 
3113 
O/l 3 
O/l 3 
3113 
2ll3 a 
2ll3 
II13 
O/l3 
O/l 3 

07/f 8195 R’ SF.WK4 



Phenol 428.08 878.00 862.02 5.44 0.81 598.42 
Bis(2-chloroethyl)ether 428.08 878.00 862.02 5.44 0.81 596.42 
P-Chlorophenol 428.08 878.00 862.02 5.44 0.81 596.42 
1,8Dichlorobenzene 428.08 878.00 862.02 5.44 0.81 596.42 
1 ,QDichlorobenzene 428.08 878.00 862.02 5.44 0.81 596.42 
1 ,ZDichlorobenzene 428.08 878.00 862.02 5.44 0.81 598.42 
2-Methylphenol 428.08 878.00 862.02 5.44 0.81 598.42 
2,2’-Oxybis(1 -chloropropane) 428.08 878.00 882.02 5.44 0.81 596.42 
QMethylphenol 428.08 878.00 862.02 5.44 0.81 596.42 
N-Nitroso-di-n-propylamine 428.08 878.00 862.02 5.44 0.81 596.42 
Hexachloroethane 428.08 878.00 862.02 5.44 0.81 596.42 
Nitrobenzene 428.08 878.00 862.02 5.44 0.81 596.42 
lsophorone 428.08 878.00 862.02 5.44 0.81 596.42 
2-Nitrophenol 428.08 878.00 882.02 5.44 0.81 598.42 
2,4Dimethylphenol 428.08 878.00 862.02 5.44 0.81 596.42 
Bis(2-chloroethoxy)methane 428.08 878.00 862.02 5.44 0.81 596.42 
2,QDichlorophenol 428.08 878.00 862.02 5.44 0.81 596.42 
1,2,4-Trichlorobenzene 428.08 878.00 862.02 5.44 0.81 596.42 
Naphthalene 428.08 878.00 862.02 5.44 0.81 596.42 
4Chloroaniline 428.08 878.00 882.02 5.44 0.81 596.42 
Hexachlorobutadiene 428.08 878.00 862.02 5.44 0.81 596.42 
4-Chloro-3-methylphenol 428.08 878.00 882.02 5.44 0.81 596.42 
2-Methylnaphthalene 428.08 878.00 882.02 5.44 0.81 598.42 
Hexachlorocyclopentadie 428.08 878.00 862.02 5.44 0.81 596.42 
2,4,6-Trichlorophenol 428.08 878.00 882.02 5.44 0.81 598.42 
2,4,5-Trichlorophenol 1027.31 2095.22 2062.84 6.32 0.80 1432.89 
2-Chloronaphthalene 428.08 878.00 882.02 5.44 0.81 596.42 
2-Nitroaniline 1027.31 2095.22 2062.84 8.32 0.80 1432.89 
Dimethylphthalate 428.08 878.09 862.02 5.44 0.81 596.42 
Acenaphthylene 428.08 878.00 862.02 5.44 0.81 598.42 
2,6-Dinitrotoluene 428.08 878.00 862.02 5.44 0.81 596.42 
3-Nitroaniline 1027.31 2095.22 2062.84 8.32 0.80 1432.89 
Acenaphthene 428.08 878.00 862.02 5.44 0.81 596.42 

07119195 RRSVSSX.WK4 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL 
STANDARD 
DEVIATION 

’ i 

TABLE 9 
STATISTICAL SUMMARY 

ANTHROPOGENIC STUDY (RAILROAD) 
SURFACE SOIL 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

NORMAL 
UPPER 95% 

CONFIDENCE 
INTERVAL 

LOG 
ARITHMETIC 

MEAN 

1 

LOG 
STANDARD 
DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 



2,QDinitrophenol 
QNitrophenol 
Dibenzofuran 
2+Dlnitrotoluene 
Diethylphthalate 
4Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzyiphthalate 
33’“Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
Bis(2-ethylhexyl)phthalate 
di-n-Octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL 
STANDARD 
DEVIATION 

NORMAL 
UPPER 95% 

CONFIDENCE 
INTERVAL 

LOG 
ARITHMETIC 

MEAN 

LOG 
STANDARD 
DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

1027.31 2095.22 2062.84 6.32 0.80 1432.89 
1027.31 2095.22 2062.84 6.32 0.80 1432.89 
428.08 878.00 862.02 5.44 0.81 596.42 
428.08 878.00 862.02 5.44 0.81 596.42 
428.08 878.00 882.02 5.44 0.81 596.42 
428.08 878.00 862.02 5.44 0.81 596.42 
428.08 878.00 862.02 5.44 0.81 596.42 

1027.31 2095.22 2062.84 8.32 0.80 1432.89 
1027.31 2095.22 2962.84 6.32 0.80 1432.89 
428.08 878.00 882.02 5.44 0.81 598.42 
428.08 878.00 862.02 5.44 0.81 596.42 
428.08 878.00 882.02 5.44 0.81 596.42 

1027.31 2095.22 2062.84 6.32 0.80 1432.89 
428.08 878.00 862.02 5.44 0.81 596.42 
428.08 878.00 862.02 5.44 0.81 596.42 
428.08 878.00 862.02 5.44 0.81 596.42 
428.08 878.00 862.02 5.44 0.81 596.42 
445.00 875.84 877.87 5.49 0.84 657.55 
436.92 876.17 869.98 5.47 0.81 821.98 
428.08 878.00 862.02 5.44 0.81 596.42 
428.08 878.00 862.02 5.44 0.81 596.42 
426.15 878.91 880.54 5.42 0.82 602.11 
434.62 876.45 867.79 5.47 0.81 614.71 
428.08 878.00 882.02 5.44 0.81 596.42 
428.08 878.00 862.02 5.44 0.81 596.42 
476.15 870.24 906.26 5.60 0.83 733.27 
417.69 881.38 853.30 5.37 0.84 587.13 
423.08 879.57 857.80 5.41 0.82 589.97 
426.15 878.81 880.39 5.43 0.81 593.81 
428.08 878.00 862.02 5.44 0.81 598.42 
428.08 878.00 862.02 5.44 0.81 596.42 

TABLE 9 
STATISTICAL SUMMARY 

ANTHROPOGENIC STUDY (RAILROAD) 
SURFACE SOIL 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

07/I 9195 RF ;X.WK4 



Sample ID 
Date sampled 
Depth 
Units 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4,4-DDE 
Endrtn 
Endosulfan II 
4,4’-DDD 
Endosulfan Sulfate 
4,4’-DDT 
Methoxychlor 
Endrin Ketone 
Endrfn Aldehyde 
alphaChlordane 
gamma-Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

BGS41 RR 
07/09/94 

O-6” 
UG/KG 

1.8 U 
1.8 U 
1.8 U 
1.8 U 
1.8 U 
1.8 U 
1.8 U 
1.8 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
18 U 

3.6 U 
3.6 U 
1.8 U 
1.8 U 
180 U 
36 U 
72 U 
36 U 
36 U 
36 U 
38 U 
36 U 

‘, 

TABLE 9 
FREQUENCY OF DETECTION SUMMARY 
ANTHROPOGENIC STUDY (RAILROAD) 

SURFACE SOIL 
PESTlClDESlPCBs 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

BGS42RR 
07/09/94 

08 
UG/KG 

1.9 U 
1.9 U 
1.9 U 
1.9 U 
1.9 U 
1.9 U 
1.9 u 
1.9 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
3.7 u 
19 U 

3.7 u 
3.7 u 
1.9 u 
1.9 U 
196 u 
37 u 
74 u 
37 u 
37 u 
37 u 
37 u 
37 u 

BGS43RR 
07lOQlQ4 

0-e 
UGlKG 

2u 1.9 U 
2u 1.9 U 
2u 1.9 U 
2u 1.9 U 
2u 1.9 u 
2u 1.9 U 
2u 1.9 u 
2u 1.9 U 
4u 3.8 U 
4u 3.8 U 
4u 3.8 U 
4u 3.8 U 
4u 3.8 U 
4u 3.8 U 
4u 3.8 U 

20 u 19 u 
4u 3.8 U 
4u 3.8 U 
2u 1.9 U 
2u 1.9 U 

206u 190 u 
49U 38U 
80 U 77 u 
46U 38 U 
46U 38 U 
4QU 38 U 
49U 38 U 
48U 38 U 

BGS44RR 
07lOQlQ4 

047 
UG/KG 

BGS44RRD 
07lOQlQ4 

0-e' 
UGIKG 

1.8 U 
1.8 U 
1.8 U 
1.8 U 
1.8 U 
1.8 U 
1.8 U 
1.8 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
18 U 

3.6 U 
3.6 U 
1.8 U 
1.8 U 
180 U 

E 
36 U 
36 U 
36 U 
36 U 
36t.i 

BGS46RR 
07lO9l94 

03 
UGIKG 

1.9 UL 
1.9 UL 
1.9 UL 
1.9 UL 
1.9 UL 
1.9 UL 
1.9 UL 
1.9 UL 
3.7 UL 
3.7 UL 
3.7 UL 
3.7 UL 
3.7 UL 
3.7 UL 
3.7 UL 
19 UL 

3.7 UL 
3.7 UL 
1.9 UL 
1.9 UL 
190 UL 
37 UL 
75 UL 
37 UL 
37 UL 
37 UL 
37 UL 
37 UL 

07/18lQ6 RRPSSF.WK4 



Sample ID 
Date sampled 
Depth 
Units 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4,4-DDE 
Endrin 
Endosulfan II 
4,4’-DOD 
Endosulfan Sulfate 
4,4-DDT 
Methoxychlor 
Endrin Ketone 
Endrin Aldehyde 
alpha-Chlordane 
gammaChlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-I 232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

BGS46RR 
07lo9l94 

0-b 
UGlKG 

2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
21 u 
4.2 U 
4.2 U 
2.1 u 
2.1 u 
210 u 
42 U 
83 U 
42 U 
42 U 
42 U 
42 U 
42 U 

TABLE 9 
FREQUENCY OF DETECTION SUMMARY 
ANTHROPOGENIC STUDY (RAILROAD) 

SURFACE SOIL 
PESTlClDESlPCBs 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

BGS47RR BGS48RR 
08117194 07lO9l94 

o-6" 0-W' 
UGIKG UGIKG 

1.8 UJ 1.8 U 
1.8 UJ 1.8 U 
1.8 UJ 1.8 U 
1.8 UJ 1.8 U 
1.8 UJ 1.8 U 
1.8 UJ 1.8 U 
1.8 UJ 1.8 U 
1.8 UJ 1.8 U 
3.7 UJ 3.5 u 
3.7 UJ 3.5 u 
3.7 UJ 3.5 u 
3.7 UJ 3.5 u 
3.7 UJ 3.5 u 
3.7 UJ 3.5 u 
3.7 UJ 3.5 u 
18 UJ 18 U 

3.7 UJ 3.5 u 
3.7 UJ 3.5 u 
1.8 UJ 1.8 U 
1.8 UJ 1.8 U 
180 UJ 180 U 
37 UJ 35 u 
74 UJ 71 u 
37 UJ 35 u 
37 UJ 35 u 
37 UJ 35 u 
37 UJ 35 u 
37 UJ 35 u 

BGS4QRR 
07lO9l94 

O-6 
UGIKG 

1.7 u 
1.7 u 
1.7 u 
1.7 u 
1.7 u 
1.7 u 
1.7 u 
1.7 u 
3.4 u 
3.4 u 
3.4 u 
3.4 u 
3.4 u 
3.4 u 
3.4 u 
17 u 

3.4 u 
3.4 u 
1.7 u 
1.7 u 
170 u 
34 u 
68U 
34 u 
34 u 
34 u 
34 u 
34 u 

BGSSORR 
07109l94 

o-6" 
UGlKG 

1.7 u 
1.7 u 
1.7 u 
1.7 u 
1.7 u 
1.7 u 
1.7 u 
1.7 u 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
17 u 

3.5 u 
3.5 u 
1.7 u 
1.7 u 
170 u 
35 u 
69 U 
35 u 
35 u 
35 u 
35 u 
35 u 

BGS51 RR 
07IOQlQ4 

O-6’ 
UG/KG 

1.7 u 
1.7 u 
1.7 u 
1.7 u 
1.7 u 
I.7 u 
1.7 u 
1.7 u 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
17 u 

3.5 u 
3.5 u 
1.7 u 
1.7 u 
170 u 
35u ’ 
70 u 
35 u 
35 u 
35 u 
35 u 
35 u 

07118195 R F.WK4 



Sample ID 
Date sampled 
Depth 
Units 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4,4-DDE 
Endrin 
Endosulfan II 
4,4’-DDD 
Endosulfan Sulfate 
4,4-DDT 
Methoxychlor 
Endrin Ketone 
Endrin Aldehyde 
alpha-Chlordane 
gammaChlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

TABLE 9 
FREQUENCY OF DETECTION SUMMARY 
ANTHROPOGENIC STUDY (RAILROAD) 

SURFACE SOIL 
PESTlClDESlPCBs 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

BGS52RR 
07lO9l94 

O-6" 
UGIKG 

1.8 U 
1.8 U 
1.8 U 
1.8 U 
1.8 U 
1.8 U 
1.8 U 
1.8 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
18 U 

3.6 U 
3.6 U 
1.8 U 
1.8 U 
180 U 
36 U 
72 U 
36 U 
36 U 
36 U 
36 U 
36 U 

07ll8l95 RRPSSF.WK4 3 



Sample ID 
Date sampled 
Depth 
Units 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Llndane) 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4&DDE 
Endrtn 
Endosulfan II 
4,4’-DDD 
Endosulfan Sulfate 
4,4’-DDT 
Methoxychlor 
Endrfn Ketone 
Endrtn Aldehyde 
alpha-Chlordane 
gammaChlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

TABLE 9 
FREGUENCY OF DETECTION SUMMARY 
ANTHROPOGENIC STUDY (RAILROAD) 

SURFACE SOIL 
PESTlClDESlPCBs 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

MINIMUM MAXIMUM MINIMUM MAXIMUM 
NONDETECTED NONDETECTED DETECTED DETECTED 

1.7 u 
1.7 u 
1.7 u 
1.7 u 
1.7 u 
1.7 u 
1.7 u 
1.7 u 
3.4 u 
3.4 u 
3.4 u 
3.4 u 
3.4 u 
3.4 u 
3.4 u 
17 u 

3.4 u 
3.4 u 
1.7 u 
1.7 u 
170 u 
34U 
68 u 
34U 
34 u 
34U 
34 u 
34 u 

2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
21 u 
4.2 U 
4.2 U 
2.1 u 
2.1 u 
210 u 
42 U 
83 U 
42 U 
42 U 
42 U 
42 U 
42 U 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

O/l 3 
0113 
O/l 3 
0113 
0113 
O/l 3 
0113 
0113 
O/l 3 
0113 
O/l 3 
OH3 
O/l 3 
0113 
0113 
0113 
O/l 3 
0113 
O/l 3 
O/l 3 
O/l 3 
O/l 3 
O/l 3 
0113 
0113 
O/l 3 
O/l 3 
0113 

07/I 8195 R! F.WK4 



alpha-BHC 0.92 0.06 0.95 -0.09 0.06 0.95 
beta-BHC 0.92 0.06 0.95 -0.09 0.06 0.95 
delta-BHC 0.92 0.06 0.95 -0.09 0.06 0.95 
gamma-BHC (Lindane) 0.92 0.06 0.95 -0.09 0.08 0.95 
Heptachlor 0.92 0.06 0.95 -0.09 0.08 0.95 
Aldrin 0.92 0.06 0.95 -0.09 0.08 0.95 
Heptachlor Epoxide 0.92 0.06 0.95 -0.09 0.06 0.95 
Endosulfan I 0.92 0.06 0.95 -0.09 0.08 0.95 
Dieldrin 1.84 0.11 1.89 0.61 0.06 1.89 
4,4-DDE 1.84 0.11 1.89 0.61 0.06 1.89 
Endrin 1.84 0.11 1.89 0.81 0.06 1.89 
Endosulfan II 1.84 0.11 1.89 0.61 0.06 1.89 
4,4-DDD 1.84 0.11 1.89 0.61 0.06 1.89 
Endosulfan Sulfate 1.84 0.11 1.89 0.61 0.06 1.89 
4/t’-DDT 1.84 0.11 1.89 0.61 0.06 1.89 
Methoxychlor 9.19 0.60 9.49 2.22 0.06 9.50 
Endrin Ketone 1.84 0.11 1.89 0.61 0.06 1.89 
Endrin Aldehyde 1.84 0.11 1.89 0.61 0.06 1.89 
alpha-Chlordane 0.92 0.06 0.95 -0.09 0.06 0.95 
gammaChlordane 0.92 0.06 0.95 -0.09 0.06 0.95 
Toxaphene 91.92 5.98 94.87 4.52 0.06 94.97 
Aroclor-1016 18.38 1.10 18.93 2.91 0.06 18.94 
Aroclor-1221 36.81 2.18 37.87 3.60 0.08 37.90 
Aroclor-1232 18.38 1.10 18.93 2.91 0.08 18.94 
Aroclor-1242 18.38 1.10 18.93 2.91 0.06 18.94 
Aroclor-1248 18.38 1.10 18.93 2.91 0.06 18.94 
Aroclor-1254 18.38 1.10 18.93 2.91 0.06 18.94 
Aroclor-1260 18.38 1.10 18.93 2.91 0.06 18.94 

NORMAL 
ARITHMETIC 

MEAN 

TABLE 9 
STATISTICAL SUMMARY 

ANTHROPOGENIC STUDY (RAILROAD) 
SURFACE SOIL 

PESTlClDESlPCBs 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

NORMAL LOG 
NORMAL UPPER 95% LOG LOG UPPER 95% 

STANDARD CONFIDENCE ARITHMETIC STANDARD CONFIDENCE 
DEVIATION INTERVAL MEAN DEVIATION INTERVAL 

07l19l95 RRPSSX.WK4 



Sample ID 
Date sampled 
Depth 
Units 

HMX 
RDX 
1 ,3,5-Trinitrobenzene 
1 ,bDinitrobenzene 
Tettyl 
Nitrobenzene 
2,4,6-Trinitrotoiuen 
4Amino-2,6Dinitrotoluene 
2.Amino-Dinitrotolwne 
2,6-Dlnltrotoluene 
2,CDinitrotoluene 
Dinitrotoluene (isorneric mixture) 
2-Nitrotoluene 
4-Nitrotoluene 
3.Nitrotoluene 

BGMI RR 
07lOQlQ4 

043 
MGIKG 

0.5 u 
0.59 U 
0.56 u 
0.42 U 

1.2 u 
0.58 u 
0.44 u 

1U 
1u 
IU 
IU 

0.82 U 
0.45 u 
0.89 U 

1.2 u 

TABLE 9 
FREQUENCY OF DETECTION SUMMARY 
ANTHROPOGENIC STUDY (RAILROAD) 

SURFACE SOIL 
NITRAMINE COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

BGS42RR BGS43RR BGS44RR 
07lOQl94 07lOQlQ4 07lOQlQ4 

O-6 oa oa 
MGIKG MGIKG MO/KG 

0.5 u 
0.59 U 
0.56 u 
0.42 U 

1.2 u 
0.58 u 
0.44 u 

IU 
IU 
IU 
1u 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

0.5 u 
0.59 U 
0.56 U 
0.42 U 

1.2 u 
0.58 u 
0.44 u 

IU 
IU 
1u 
IU 

0.82 U 
0.45 u 
0.69 u 

1.2 u 

0.5 u 
0.59 U 
0.56 u 
0.42 U 

1.2 u 
0.58 u 
0.44 u 

1u 
1u 
IU 
1u 

0.82 U 
0.45 u 
0.69 u 

1.2 u 

BGS44RRD 
07/09/94 

O-6’ 
MGlKG 

0.5 u 
0.59 U 
0.56 U 
0.42 U 

1.2 u 
0.68 u 
0.44 u 

IU 
1u 
IU 
IU 

0.82 U 
0.45 u 
0.69 u 

1.2 u 

BGS45RR 
07lO9l94 

w 
MGlKG 

0.5 u 
0.59 U 
0.56 u 
0.42 U 

1.2 u 
0.58 u 
0.44 u 

IU 
IU 
1u 
1U 

0.82 U 
0.46 u 
0.69 u 

1.2 u 

07/I 8195 RRESSF.WK4 1 



Sample ID 
Date sampled 
Depth 
Units 

HMX 
RDX 
1,3,5-Trinitrobenzene 
I ,3-Dinitrobenzene 
Tettyi 
Nitrobenzene 
2,4,B-Trinitrotoluene 
4..Amino-2,6Dlnitrotoluene 
2-Amino-Dinitrotoluene 
2,SDinitrotoluene 
2,4Dinitrotoiuene 
Dinitrotoiuene (lsomeric mixture) 
2.Nitrotoluene 
4-Nitrotoluene 
BNitrotoluene 

BGS46RR 
07/OQlQ4 

0-e 
MGIKG 

0.5 u 
0.59 u 
0.56 u 
0.42 U 

1.2 u 
0.58 U 
0.44 u 

IU 
IU 
IU 
IU 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

TABLE 9 
FREQUENCY OF DETECTION SUMMARY 
ANTHROPOGENIC STUDY (RAILROAD) 

SURFACE SOIL 
NITRAMINE COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

BGS47RR BGS4BRR BGS4QRR 
07/09194 07lOQlQ4 07lO9l94 

O-6' O-8 o-6" 
MGlKG MGlKG MO/KG 

0.5 u 
0.59 U 
0.56 u 
0.42 U 

1.2 u 
0.58 U 
0.44 u 

IU 
IU 
IU 
IU 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

0.5 u 
0.59 u 
0.56 U 
0.42 U 

1.2 u 
0.58 u 
0.44 u 

IU 
1u 
1u 
1U 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

0.5 u 
0.59 u 
0.56 U 
0.42 U 

1.2 u 
0.58 U 
0.44 u 

IU 
1u 
IU 
IU 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

BGS5ORR 
07mQlQ4 

0-b 
MG/KG 

0.5 u 
0.59 U 

1.0 J 
0.42 U 

1.2 u 
0.58 u 
0.44 u 

IU 
IU 
IU 
IU 

1.3 J 
0.45 u 
0.69 U 

1.2 u 

BGS51 RR 
07mQl94 

03 
MGIKG 

0.5 u 
0.59 U 
0.56 u 
0.42 U 

1.2 u 
0.58 u 
0.44 u 

1U 
IU 
IU 
1u 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

07/18/95 R F.WK4 



Sample ID 
Date sampled 
Depth 
Units 

HMX 
RDX 
1,3,5-Trinitrobenzene 
1 ,3-Dlnitrobenzene 
Tetryi 
Niirobenzene 
2,4,6Trinitrotoluene 
4-Amino-2,6-Dinitrotoiuene 
2.Amino-Dinitrotoluene 
2,6-Dinitrotoluene 
2,4Dinitrotoluene 
Dinitrotoluene (isomeric mixture) 
2.Nitrotoluene 
QNitrotoiuene 
3.Nitrotoluene 

TABLE 9 
FREQUENCY OF DETECTION SUMMARY 
ANTHROPOGENIC STUDY (RAILROAD) 

SURFACE SOIL 
NITRAMINE COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

BGS52RR 
07lOQlQ4 

O-6’ 
MG/KG 

0.5 u 
0.59 U 
0.56 U 
0.42 U 

1.2 u 
0.58 u 
0.44 u 

1u 
IU 
1u 
IU 

0.82 U 
0.45 u 
0.69 u 

1.2 u 

07/18/95 RRESSF.WK4 3 



Sample ID 
Date sampled 
Depth 
Units 

HMX 
RDX 
1,3,5-Trinitrobenzene 
1 ,3-Dinitrobenzene 
Tetryl 
Nitrobenzene 
2,4&Trinitrotoluene 
QAmino-2&Dinitrotoluene 
2.Amino-Dinitrotoluene 
2,6-Dinitrotoluene 
2,4Dinitrotoiuene 
Dinitrotoluene (isomeric mixture) 
2.Nitrotoluene 
4-Nitrotoluene 
3-Nitrotoluene 

MINIMUM 
NONDETECTED 

0.5 u 
0.59 u 
0.56 U 
0.42 U 

1.2 u 
0.58 U 
0.44 u 

IU 
IU 
1U 
1u 

0.82 U 
0.45 u 
0.69 u 

1.2 u 

TABLE 9 
FREQUENCY OF DETECTION SUMMARY 
ANTHROPOGENIC STUDY (RAILROAD) 

SURFACE SOIL 
NITRAMINE COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

MAXIMUM 
NONDETECTED 

0.5 u 
0.59 U 
0.56 u 
0.42 U 

1.2 u 
0.58 u 
0.44 u 

IU 
1u 
1u 
IU 

0.82 U 
0.45 u 
0.69 u 

1.2 u 

MINIMUM 
DETECTED 

ND 
ND 

1J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
1.3 J 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

ND 
ND 

IJ BGS50RR 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
1.3 J BGSSORR 
ND 
ND 
ND 

O/l 3 
O/l 3 
1113 
0113 
O/l 3 
0113 
O/l 3 
O/l 3 
0113 
O/l 3 
0113 
1113 
O/l 3 
O/I 3 
0113 

07l18l95 F ;F.WK4 



HMX 0.25 0.00 0.25 -1.39 0.00 0.25 
RDX 0.30 0.00 0.30 -1.22 0.00 0.30 
1 ,3,5-Trinitrobenzene 0.34 0.20 0.43 -1.18 0.35 0.40 
1,3-Dinitrobenzene 0.21 0.00 0.21 -1.56 0.00 0.21 
Tetryl 0.60 0.00 0.60 -0.51 0.00 0.60 
Nitrobenzene 0.29 0.00 0.29 -1.24 0.00 0.29 
2,4,6-Trinitrotoluene 0.22 0.00 0.22 -1.51 0.00 0.22 
4-Amino-2,6-Dinitrotoiuene 0.50 0.00 0.50 -0.69 0.00 0.50 
2.Amino-Dinitrotoluene 0.50 0.00 0.50 -0.69 0.00 0.50 
2,6-Dlnitrotoluene 0.50 0.00 0.50 -0.69 0.00 0.50 
2,4-Dinitrotoluene 0.50 0.00 0.50 -0.69 0.00 0.50 
Dinitrotoiuene (lsomeric mixture) 0.48 0.25 0.60 -0.80 0.32 0.57 
2.Nitrotoluene 0.23 0.00 0.23 -1.49 0.00 0.23 
4-Nitrotoluene 0.35 0.00 0.35 -1.08 0.00 0.35 
3.Nitrotoluene 0.60 0.00 0.60 -0.51 0.00 0.80 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL 
STANDARD 
DEVIATION 

TABLE 9 
STATISTICAL SUMMARY 

ANTHROPOGENIC STUDY (RAILROAD) 
SURFACE SOIL 

NITRAMINE COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

NORMAL 
UPPER 95% 

CONFIDENCE 
INTERVAL 

LOG 
ARITHMETIC 

MEAN 

LOG 
STANDARD 
DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

07l19l95 RRESSX.WK4 1 



Sample ID 
Date sampled 
Depth 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 

cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

BGS41 RR 
07lOQlQ4 

0-e 
MGIKG 

6990 
8.5 R 
3.5 L 

36.7 J 
0.29 J 

1.2 u 
754 J 
10.4 
2.5 J 
3.6 J 

5740 
8.5 
442 J 
161 

0.05 u 
4.2 J 
559 J 
0.23 UL 
0.92 u 
41.8 J 
0.23 U 
19.3 
19.5 
0.57 UL 

TABLE 9 
FREQUENCY OF DETECTION SUMMARY 
ANTHROPOGENIC STUDY (RAILROAD) 

SURFACE SOIL 
TOTAL INORGANICS AND CYANIDE 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

BGS42RR BGS43RR 
07lOQlQ4 07lOQlQ4 

04 o-e?' 
MGIKG MGIKG 

2840 
8.3 UL 
6.5 

15.3 J 
0.22 u 

1.1 u 
138J 
5.6 
1.8 J 
1.2 J 

2070 
8.6 L 
175 J 

95.9 
0.05 u 

3.6 U 
353 u 
0.22 u 

0.9 u 
68.6 J 
0.22 u 

11 J 
8.5 

0.56 R 

6920 
8.5 UL 

9 
18.1 J 
0.23 u 

1.1 u 
90.7 J 
13.5 
1.4 J 
3.5 J 

4230 
16.7 L 
307 J 
22.9 
0.05 u 
3.7 u 
387 J 
0.23 L 
0.92 u 
20.8 J 
0.22 u 
31.3 
9.2 

0.56 R 

BGS44RR 
07lOQlQ4 

O-6" 
MG/KG 

16600 
8.7 R 
3.4 L 

16.5 J 
0.42 J 

1.2 u 
405J 
28 
35 

5.4 J 
42700 

8.4 
852 J 
52.1 
0.06 u 
10.7 
1390 
0.61 L 

1.8 J 
41.5 J 
0.23 U 
46.7 

17 
0.58 UL 

BGS44RRD 
07lOQlQ4 

O-6” 
MG/KG 

20300 
10.7 R 

3L 
20.6 J 
0.38 J 

1.4 u 
572 J 
25.1 
2.1 J 
5.2 J 

36200 
9.4 

106OJ 
42.2 
0.07 u 

7.2 J 
1328 J 
0.48 L 

1.3 J 
75.6 J 
0.29 u 
49.5 
20.1 
0.71 UL 

BGS45RR 
07lO9l94 

04 
MGIKG 

ISQOO 
8.4 R 
3.4 L 

18.2 J 
0.45 J 

1.1 u 
1630 
23.2 

2J 
4.3 J 

30400 
7.5 

1180 
34.8 
0.06 u 

5.8 J 
109QJ 
0.43 L 

IJ 
32.8 J 
0.23 U 
44.6 
18.6 
0.56 UL 
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Sample ID 
Date sampled 
Depth 
Units 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobait 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 

Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

BGSdRR 
07lOQl94 

04 
MG/KG 

24100 
9.2 UL 

6 
21.7 J 
0.55 J 

1.2 u 
859 J 
33.5 
2.9 J 
6.1 J 

48400 
11.1 
1140 J 
28.5 
0.06 u 
12.5 
1360 
0.53 L 

IU 
55.8 J 
0.24 UL 
64.7 
19.7 
0.6 U 

TABLE 9 
FREQUENCY OF DETECTION SUMMARY 
ANTHROPOGENIC STUDY (RAILROAD) 

SURFACE SOIL 
TOTAL INORGANICS AND CYANIDE 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

BGS47RR BGS48RR 
07lOQl94 07lOQl94 

w 0-e 
MO/KG MGIKG 

5490 
7.6 UL 
3.7 

20.9 J 
0.21 u 

IU 
4320 

6.7 
1.7 J 
7.3 

4850 
4.7 

2700 
46.9 
0.05 u 

5.4 J 
641 J 
0.23 L 
0.82 U 
82.2 J 

0.2 UL 
9.8 J 

14.4 
0.51 u 

2690 
7.5 UL 
1.2 J 

17.3 J 
0.2 u 

IU 
385 J 
3.5 

0.88 J 
1.5 J 

2260 
2.1 

398 J 
28.8 
0.05 J 
3.2 U 
318 U 
0.2 UL 

0.81 U 
96.6 J 
0.2 UL 
5.2 J 
5.2 

0.49 u 

BGS49RR 
07lOQlQ4 

O-6 
MGIKG 

4590 
7.6 UL 
1.5 J 

10.6 J 
0.21 u 

IU 
241 J 
4.9 
1.7 J 
2.3 J 

4250 
2.3 L 
285 J 
24.7 
0.05 u 

3.3 u 
322 U 
0.21 u 
0.62 U 

12 J 
0.21 u 
8.1 J 

6 
0.51 R 

BGS5ORR 
07ml94 

w 
MGIKG 

16008 
7.9 UL 

14.8 
36.6 J 
0.37 J 

1.1 u 
1436 
14.5 
2.8 J 
2.3 J 

9660 
6.1 L 

1310 
32.9 
0.05 u 
3.4 u 
334U 
0.2t L 
0.85 U 
13.4 J 
0.21 u 
26.2 
11.4 
0.52 R 

BGS51 RR 
07lOQlQ4 

O-6" 
MG/KG 

6110 
7.6 R 

IL 
15.7 J 
0.2 u 

IU 
489 J 
6.2 J 

0.82 U 
1.4 J 

4210 
3 

454J 

0:; u 
3.3 u 
321 U 
0.2 UL 

0.62 U 
28.6 J 

0.2 u 
9.5 J 
4.9 
0.5 UL 
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Sample ID 
Date sampled 
Depth 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

TABLE 9 
FREQUENCY OF DETECTION SUMMARY 
ANTHROPOGENIC STUDY (RAILROAD) 

SURFACE SOIL 
TOTAL INORGANICS AND CYANIDE 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

BGS52RR 
07lO9l94 

O-6' 
MGIKG 

18100 
8 UL 

3.5 
39.8 J 
0.28 J 

1.1 u 
5OOJ 
16.6 
2.5 J 
3.6 J 

11600 
7.7 
977 J 
13.9 
0.05 u 
6.7 J 
555 J 
0.22 UL 
0.87 U 
98.2 J 
0.22 UL 
27.6 
11.2 
0.55 u 
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Sample ID 
Date sampled 
Depth 
Units 

Arsenic . 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

MINIMUM 
NONDETECTED 

NA 
7.5 UL 
NA 
NA 
0.2 u 

IU 
NA 
NA 

0.82 U 
NA 
NA 
NA 
NA 
NA 

0.05 u 
3.2 U 
318 U 
0.2 UL 

0.81 U 
NA 
0.2 u 
NA 
NA 

0.49 u 

TABLE 9 
FREQUENCY OF DETECTION SUMMARY 
ANTHROPOGENIC STUDY (RAILROAD) 

SURFACE SOIL 
TOTAL INORGANICS AND CYANIDE 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

MAXIMUM MINIMUM MAXIMUM 
NONDETECTED DETECTED DETECTED 

NA 
9.2 UL 
NA 
NA 

0.23 U 
1.4 u 
NA 
NA 

0.82 U 
NA 
NA 
NA 
NA 
NA 

0.07 u 
3.7 u 
353 u 

0.23 UL 
IU 

NA 
0.29 U 

NA 
NA 

0.71 UL 

2690 
ND 

1 L 
10.6 J 
0.28 J 

ND 
90.7 J 
3.5 

0.88 J 
1.2 J 

2070 
2.1 
175 J 
8.7 

0.05 J 
4.2 J 
387 J 
0.21 L 

IJ 
12 J 
ND 
5.2 J 
4.9 
ND 

24100 
ND 

14.8 
39.6 J 
0.55 J 

ND 
4320 
33.5 

3J 
7.3 

46400 
16.7 L 

2700 
161 

0.05 J 
12.5 
1390 
0.61 L 

1.8 J 
98.2 J 

ND 
64.7 
20.1 

ND 

LOCATION OF 
MAXIMUM 

DETECTED 

BGS46RR 

BGS5ORR 
BGS52RR 
BGS46RR 

BGS47RR 
BGS46RR 
BGS44RR 
BGS47RR 
BGS46RR 
BGS43RR 
BGS47RR 
BGS41 RR 
BGS48RR 
BGS46RR 
BGS44RR 
BGS44RR 
BGSQQRR 
BGS52RR 

BGS46RR 
BGS44RRD 

FREQUENCY 
OF 

DETECTION 

13113 
O/8 

13113 
13113 
7113 
O/l 3 
13113 
13113 
12Il3 
13113 
13113 
13113 
13113 
13113 
1113 
7113 
8113 
7113 
3113 
13113 
O/l 3 
13113 
13113 
o/9 

07118195 R! .F.WK4 



Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

NORMAL 
ARITHMETIC 

MEAN 

11210.00 7325.90 14830.74 9.09 0.76 20408.11 
4.04 0.29 4.23 1.39 0.07 4.24 
4.65 3.78 6.52 1.27 0.77 8.39 

. 22.14 9.30 26.74 3.02 0.39 27.79 
0.26 0.16 0.34 -1.56 0.89 0.43 
0.56 0.06 0.59 -0.59 0.10 0.59 

908.75 1123.57 1464.06 6.31 1.03 2506.48 
14.59 9.68 19.38 2.45 0.73 25.94 

1.98 0.78 2.36 0.57 0.56 2.96 
3.67 1.93 4.62 1.15 0.59 5.52 

15738.15 16681.13 23980.60 9.10 1.12 48664.30 
7.39 3.98 9.36 1.84 0.62 11.74 

867.69 675.80 1201.70 6.50 0.77 1576.24 
45.62 40.90 65.84 3.54 0.75 79.54 
0.03 0.01 0.03 -3.57 0.20 0.03 
4.83 3.68 6.65 1.30 0.78 8.81 

625.08 495.81 870.13 6.09 0.90 1397.14 
0.26 0.19 0.35 -1.59 0.71 0.44 
0.65 0.44 0.87 -0.57 0.51 0.89 

51.38 30.37 66.39 3.74 0.71 90.98 
0.11 0.01 0.12 -2.20 0.10 0.12 

27.19 19.14 36.65 3.03 0.82 54.27 
12.59 5.93 15.53 2.41 0.54 18.22 
0.28 0.03 0.30 -1.27 0.11 0.30 

TABLE 9 
STATISTICAL SUMMARY 

ANTHROPOGENIC STUDY (RAILROAD) 
SURFACE SOIL 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

NORMAL LOG 
NORMAL UPPER 95% LOG LOG UPPER 95% 

STANDARD CONFIDENCE ARITHMETIC STANDARD CONFIDENCE 
DEVIATION INTERVAL MEAN DEVIATION INTERVAL 
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Sample ID 
Date sampled 
Units 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1 ,I-Dichloroethene 
1 ,I-Dichloroethane 
Trans 1 ,Z-Dichloroethene 
Cis 1 ,ZDichloroethene 
Chloroform 
1 ,Z-Dichloroethane 
Bromochloromethane 
2-Butanone 
1 ,I ,I-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1 ,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,1,2-Trichloroethane 
Benzene 
trans-1 ,3-Dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
i , i ,2,2-Teirachioroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Total Xylenes 

BGGWOI-01 
1 O/06/94 

UGlL 

1u 
IU 
IU 
IU 
2U 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IV 
5R 
IU 
IU 
IU 
IU 
.I u 
IU 
IU 
IU 
1U 
1U 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 

TABLE IOA 
FREQUENCY OF DETECTION SUMMARY 

GROUNDWATER - CORNWALLIS CAVE AQUIFER 
VOLATILE ORGANIC COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

BGGW02-01 
OQl2Ol94 

UGIL 

IU 
IU 
IU 
1U 
2u 
5R 
1u 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
IU 
IU 
1U 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5U 
5R 
IU 
?U 
IU 
IU 
IU 
IU 
IU 

BGGW03A-01 
09/23/94 

UG/L. 

IU 
IU 
IU 
IU 
2U 
5R 
IU 
IU 
IU 
IU 
lU 
IU 
IU 
IU 
5R 
IU 
1u 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
1U 
1u 
5U 
SR 
1u 
1 u 
IU 
IU 
IU 
IU 
IU 

BGGW04-01 
1 O/06/94 

UG/L 

1U 
IU 
IU 
IU 
IU 
5R 
1u 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5u 
5R 
IU 
?U 
IU 
IU 
IU 
IU 
IU 

BGGW05A-01 
09/26/94 

UG/L 

IU 
1u 
IU 
IU 
2u 
5R 
IU 
IU 
IU 
1u 
IU 
2u 
1u 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
1u 
IU 
5u 
5R 
IU 
IU 
IU 
1u 
IU 
IU 
IU 

BGGWOGA-01 
1 O/06/94 

UGIL 

IU 
IU 
1t.f 
IU 

0.7 J 
15 J 
IU 
IU 
IU 
IU 
IU 

IU 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
1U 
IU 
IU 
IU 
5u 
5R 

0.8 J 
IU 
IU 
IU 
IU 
IU 
iU 
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Sample ID 
Date sampled 
Units 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfrde 
1 ,I -Dichloroethene 
1 ,I-Dichloroethane 
Trans 1,2-Dlchloroethene 
Cis 1 ,ZDichloroethene 
Chloroform 
1 ,ZDichloroethane 
Bromochloromethane 
2-Butanone 
1 ,I ,I-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,I ,ZTrichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
QMethyl-Zpentanone 
2-Hexanone 
Tetrachloroethene 
1 ,I ,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Total Xylenes 

BGGW07A-01 
09126194 

UGlL 

IU 
IU 
IU 
IU 
2u 
5R 
1 u 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
IU 
1 u 
1 u 
IU 
IU 
IU 
1 u 
1 u 
IU 
IU 
IU 
5u 
5R 
IV 
IU 
IU 
lU 
IU 
IU 
IU 

TABLE 1OA 
FREQUENCY OF DETECTION SUMMARY 

GROUNDWATER - CORNWALLIS CAVE AQUIFER 
VOLATILE ORGANIC COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

BGGWOM-01 
1 O/05/94 

UGlL 

IU 
IU 
IU 
IU 

0.7 J 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5u 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IV 
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TABLE IOA 
FREQUENCY OF DETECTION SUMMARY 

GROUNDWATER - CORNWALLIS CAVE AQUIFER 
VOLATILE ORGANIC COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

Sample ID 
Date sampled 
Units 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1 ,I -Dichloroethene 
1 ,I -Dichloroethane 
Trans 1,2-Dichloroethene 
Cis 1 ,ZDichloroethene 
Chloroform 
1,2-Dichloroethane 
Bromochloromethane 
2-Butanone 
1 ,I ,I-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,I ,2-Trichloroethane 
Benzene 
bans-l ,3-Dichloropropene 
Bromoform 
4Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
1 .4 0 -7 t,,,,h’.wd,.s,- , I,L,L-,-GL151~ I”I”~~,,al,o 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Total Xylenes 

MINIMUM 
NONDETECTED 

IU 
IU 
IU 
IU 
IU 

NA 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 

NA 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5u 
IU 
IU 
1 ‘U 
IU 
IU 
IU 
IU 
IU 

MAXIMUM 
NONDETECTED 

IU 
IU 
IU 
IU 
2u 

NA 
IU 
IU 
IU 
IU 
IU 
2u 
IU 
IU 

NA 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5u 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
0.7 J 
15 J 
ND 
ND 
ND 
ND 
ND 

1 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
0.8 J 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 
MAXIMUM 

DETECTED 

ND 
ND 
ND 
ND 
0.7 J BGGW08A-01 
15 J BGGW06A-01 
ND 
ND 
ND 
ND 
ND 

1 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
0.8 J BGGW06A-01 
ND 
ND 
ND 
ND 
ND 
ND 

O/8 
018 
O/8 
018 
2l8 
111 
O/8 
O/8 
018 
018 
O/8 
II8 
018 
O/8 
o/o 
O/8 
018 
018 
018 
018 
O/8 
018 
O/8 
O/8 
018 
O/8 
Ol7 
O/l 
Ii8 
O/8 
O/8 
O/8 
O/8 
O/8 
O/8 
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Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1 ,I-Dichloroethene 
1 ,I -Dichloroethane 
Trans 1,2-Dichloroethene 
Cis 1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
Bromochloromethane 
2-Butanone 
1 ,I ,I-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,I ,ZTrichloroethane 
Benzene 
trans.1,3-Dichloropropene 
Bromoform 
CMethyl-Zpentanone 
2-Hexanone 
Tetrachloroethene 
1 ,I ,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Total Xylenes 

NORMAL NORMAL 
ARITHMETIC STANDARD 

MEAN DEVIATION 

NORMAL 
UPPER 95% LOG 

CONFIDENCE ARITHMETIC 
INTERVAL MEAN 

LOG 
STANDARD 
DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.86 0.20 1 .oo -0.18 0.26 1.07 

15.00 ERR 2.71 ERR NA 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.63 0.23 0.78 -0.52 0.32 0.82 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 

0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
2.50 0.00 2.50 0.92 0.00 2.50 
0.50 ERR -0,69 ERR NA 
0.54 0.11 0.61 -0.63 0.17 0.61 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.89 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 

TABLE IOA 
STATISTICAL SUMMARY 

GROUNDWATER - CORNWALLIS CAVE AQUIFER 
VOLATILE ORGANIC COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

07ilQl95 BC I/X.WK4 



TABLE IOA 
FREQUENCY OF DETECTION SUMMARY 

GROUNDWATER - CORNWALLIS CAVE AQUIFER 
SEMIVOLATILE ORGANIC COMPOUNDS 

BACKGROUND INVESTIGATIGN 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

Sample ID 
Date sampled 
Units 

Phenol 
Bis(2-chloroethyl)ether 
2.Chlorophenol 
1,3-Dichlorobenzene 
1 &Dichlorobenzene 
1 ,Z-Dichlorobenzene 
2-Methylphenol 
2,2'-Oxybis(l-chloropropane) 
QMethylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2,4Dimethylphenol 
Bis(2-chloroethoxy)methane 
2,QDichlorophenol 
1,2,4Trichlorobenzene 
Naphthalene 
CChloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2.Methylnaphthalene 
Hexachlorocyclopentadie 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenan~ftrv~ r. . .I'- ." 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,QDinitrophenol 

07118195 BCGWSVF.WK4 

BGGWOI-01 
10108194 

UGIL 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 

BGGW02-01 
09/20/94 

UG/L 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 R 
10 u 
25 UJ 

BGGW03A-01 
09123/94 

UGiL 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 

1 

BGGW04-01 
1 O/06/94 

UGIL 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 

BGGW05A-01 
09/26/94 

UGIL 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 u 
10 u 
25 U 

BGGW06A-01 
1 O/06/94 

UGIL 

IJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
IO u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 



Sample ID 
Date sampled 
Units 

4-Nitrophenol 
Dibenzofuran 
2,CDinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3’-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
Bis(2-ethylhexyl)phthalate 
di-n-Octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

BGGWOI-01 
1 O/06/94 

UGlL 

25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

TABLE IOA, 
FREQUENCY OF DETECTION SUMMARY 

GROUNDWATER - CORNWALLIS CAVE AQUIFER 
SEMIVOLATILE ORGANIC COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

BGGW02.01 
09/20/94 

UGlL 

25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

120 B 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

BGGW03A-01 
09/23/94 

UGIL 

25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
23 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

BGGWO4-01 
1 O/06/94 

UGlL 

25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

BGGW05A-01 
09/26/94 

UG/L 

25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 

IJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
48 

10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 

BGGWO6A-01 
1 O/06/94 

UGIL 

25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

07/18/95 BC VF.WK4 



Sample ID 
Date sampled 
Units 

Phenol 
Bis(2-chloroethyl)ether 
Z-Chlorophenol 
1,3-Dichlorobenzene. 
1 ,4-Dichlorobenzene 
1 ,2-Dichlorobenzene 
2-Methylphenol 
2,2’-Oxybis(1 -chloropropane) 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Bis(2-chloroethox-y)methane 
2,QDichlorophenol 
1,2&Trichlorobenzene 
Naphthalene 
4Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3.methylphenol 
ZMethylnaphthalene 
Hexachlorocyclopentadie 
2,4,6-Trichlorophenol 
2,4,5TrichlorophenoI 
2Xhloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthyiene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2&Dinitrophenol 

BGGW07A-01 
09126194 

UG/L 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 u 
10 u 
25 U 

TABLE IOA 
FREQUENCY OF DETECTION SUMMARY 

GROUNDWATER - CORNWALLIS CAVE AQUIFER 
SEMIVOLATILE ORGANIC COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

BGGW08A-01 
1 o/05/94 

UGIL 

IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 u 
10 u 
25 U 

07/18/95 BCGWSVF.WK4 3 



Sample ID 
Date sampled 
Units 

4-Nitrophenol 
Dibenzofuran 
2,4Dinitrotoluene 
Diethyiphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
CNitroaniline 
4,6-Dinitro-2.methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3’-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
Bis(2-ethylhexyl)phthalate 
di-n-Octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

BGGW07A-01 
09126194 

UGIL 

25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
38 

10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 

TABLE IOA 
FREQUENCY OF DETECTION SUMMARY 

GROUNDWATER - CORNWALLIS CAVE AQUIFER 
SEMIVOLATILE ORGANIC COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

BGGW08A-01 
1 o/05/94 

UGIL 

25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

07/;88/95 BC ‘VF.WK4 



TABLE IOA 
FREQUENCY OF DETECTION SUMMARY 

GROUNDWATER - CORNWALLIS CAVE AQUIFER 
SEMIVOLATILE ORGANIC COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

Sample ID 
Date sampled 
Units 

Phenol 
Bis(2-chloroethyl)ether 
ZChlorophenol 
1 ,3-Dichlorobenzene 
1 &Dichlorobenzene 
1,2-Dichlorobenzene 
2-Methylphenol 
2,2’-Oxybis(l-chloropropane) 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
Z&Dimethylphenol 
Bis(2-chloroethoxy)methane 
2,4Dichlorophenol 
1,2&Trichlorobenzene 
Naphthalene 
QChloroaniline 
Hexachlorobutadiene 
4Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadie 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthytene 
2,6-Dinitrotoluene 
3-NitroaniQne 
Acenaphthene 
2,4Dinitrophenol 

MINIMUM 
NONDETECTED 

10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
25 U 
10 u 
25 U 
10 u 
?O u 
10 u 
25 U 
10 u 
25 u 

MAXIMUM 
NONDETECTED 

10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
25 U 
10 u 
25 U 
10 u 
90 u 
10 u 
25 U 
10 u 
25 U 

MINIMUM 
DETECTED 

IJ 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

IJ 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

BGGW06A-01 II8 
018 
018 
O/8 
O/8 
O/8 
018 
O/8 
O/8 
O/8 
O/8 
O/8 
O/8 
O/8 
O/8 
O/8 
018 
O/8 
018 
O/8 
O/8 
018 
O/8 
O/8 
018 
018 
O/8 
O/8 
O/8 
O/8 
O/8 
Ol7 
O/8 
O/8 

07/18/95 BCGWSVF.WK4 5 



Sample ID 
Date sampled 
Units 

4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4Chlorophenyl-phenylether 
Fluorene 
4Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3’-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
Bis(2-ethylhexyl)phthalate 
di-n-Octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

MINIMUM 
NONDETECTED 

25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
23 U 
10 u 
10 u 
IO u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
38 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

TABLE IOA 
FREQUENCY OF DETECTION SUMMARY 

GROUNDWATER - CORNWALLIS CAVE AQUIFER 
SEMIVOLATILE ORGANIC COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

MAXIMUM MINIMUM MAXIMUM 
NONDETECTED DETECTED DETECTED 

25 U 
10 u 
10 u 
IO u 
10 u 
10 u 
25 u 
25 u 
IO u 
10 u 
IO u 
25 U 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 

120 B 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

1 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

IJ BGGW05A-01 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

018 
O/8 
O/8 
O/8 
O/8 
018 
018 
018 
O/8 
O/8 
O/8 
O/8 
II8 
O/8 
O/8 
018 
O/8 
018 
O/8 
018 
O/8 
O/8 
018 
018 
018 
O/6 
018 
018 
018 
018 

07l18l95 BC VF.WK4 



TABLE IOA 
STATISTICAL SUMMARY 

GROUNDWATER - CORNWALLIS CAVE AQUIFER 
SEMIVOLATILE ORGANIC COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

Phenol 4.50 1.41 5.45 1.41 0.57 8.36 
Bis(2chloroethyl)ether 5.00 0.00 5.00 1.61 0.00 5.00 
2-Chlorophenol 5.00 0.00 5.00 1.61 0.00 5.00 
1,3-Dichlorobenzene 5.00 0.00 5.00 1.61 0.00 5.00 
1 ,4-Dichlorobenzene 5.00 0.00 5.00 1.61 0.00 5.00 
1,2-Dichlorobenzene 5.00 0.00 5.00 1.61 0.00 5.00 
ZMethylphenol 5.00 0.00 5.00 1.61 0.00 5.00 
2,2’-Oxybis(l-chloropropane) 5.00 0.00 5.00 1.61 0.00 5.00 
4-Methylphenol 5.00 0.00 5.00 1.61 0.00 5.00 
N-Nitroso-di-n-propylamine 5.00 0.00 5.00 1.61 0.00 5.00 
Hexachloroethane 5.00 0.00 5.00 1.61 0.00 5.00 
Nitrobenzene 5.00 0.00 5.00 1.61 0.00 5.00 
lsophorone 5.00 0.00 5.00 1.61 0.00 5.00 
2-Nitrophenol 5.00 0.00 5.00 1.61 0.00 5.00 
2,4-Dimethylphenol 5.00 0.00 5.00 1.81 0.00 5.00 
Bis(2chloroethoxy)methane 5.00 0.00 5.00 1.61 0.00 5.00 
2,4Dichlorophenol 5.00 0.00 5.00 1.61 0.00 5.00 
1,2&Trichlorobenzene 5.00 0.00 5.00 1.61 0.00 5.00 
Naphthalene 5.00 0.00 5.00 1.61 0.00 5.00 
4Chloroaniline 5.00 0.00 5.00 1.61 0.00 5.00 
Hexachlorobutadiene 5.00 0.00 5.00 1.61 0.00 5.00 
4-Chlorc-3-methylphenol 5.00 0.00 5.00 1.61 0.00 5.00 
2-Methylnaphthalene 5.00 0.00 5.00 1.61 0.00 5.00 
Hexachlorocyclopentadie 5.00 0.00 5.00 1.61 0.00 5.00 
2,4,6-Trichlorophenol 5.00 0.00 5.00 1.61 0.00 5.00 
2,4,5TrichlorophenoI 12.50 0.00 12.50 2.53 0.00 12.50 
2-Chloronaphthalene 5.00 0.00 5.00 1.61 0.00 5.00 
2-Nitroaniline 12.50 0.00 12.50 253 0.00 12.50 
Dimethylphthalate 5.00 0.00 5.00 1.61 0.00 5.00 
Acenaphthylene 5.00 0.00 5.00 1.61 0.00 5.00 
2 E-Dh’;:rotolu&ne 
3iNitroaniline 

5.00 0.00 5.00 1.61 0.00 5.00 
12.50 0.00 12.50 2.53 0.00 12.50 

Acenaphthene 5.00 0.00 5.00 1.61 0.00 5.00 
2,4-Dinitrophenol 12.50 0.00 12.50 2.53 0.00 12.50 

07119195 BCGWSVX.WK4 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL 
STANDARD 
DEVIATION 

NORMAL 
UPPER 95% 

CONFIDENCE 
INTERVAL 

LOG 
ARITHMETIC 

MEAN 

1 

LOG 
STANDARD 
DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 



4-Nitrophenol 12.50 0.00 12.50 2.53 0.00 12.50 
Dibenzofuran 5.00 0.00 5.00 1.61 0.00 5.00 
2&Dinitrotoluene 5.00 0.00 5.00 1.61 0.00 5.00 
Diethylphthalate 5.00 0.00 5.00 1.61 0.00 5.00 
4-Chlorophenyl-phenylether 5.09 0.00 5.00 1.61 0.00 5.00 
Fluorene 5.00 0.00 5.00 1.61 0.00 5.00 
4-Nitroaniline 12.50 0.00 12.50 2.53 0.00 12.50 
4,6-Dinitro-2-methylphenol 12.38 0.35 12.61 2.52 0.03 12.63 
N-NitrosodiphenYiamine 5.96 0.00 5.00 1.81 0.00 5.00 
4-Bromophenyl-phenylether 5.ocl 0.00 5.00 1.61 0.00 5.00 
Hexachlorobenzene 5.00 0.00 5.00 1.61 0.00 5.00 
Pentachlorophenol 12.50 0.00 12.50 2.53 0.00 12.50 
Phenanthrene 4.50 1.41 5.45 1.41 0.57 8.36 
Anthracene 5.00 0.00 5.00 1.61 0.00 5.00 
Carbazole 5.66 0.00 5.00 1.61 0.00 5.00 
di-n-Butylphthatate 5.00 0.00 5.00 1.61 0.00 5.00 
Fluoranthene 5.00 0.00 5.00 1.61 0.00 5.00 
Pyrene 5.00 0.00 5.00 1.61 0.00 5.00 
Butylbenzylphthalate 5.00 0.00 5.00 1.61 0.00 5.08 
3,3’-Dichlorobenzidine 5.00 0.00 5.00 1.61 0.00 5.00 
Benzo(a)anthracene 5.00 0.00 5.00 I .61 0.00 5.00 
Chrysene 5.00 0.00 5.00 1.61 0.00 5.98 
Bis(2-ethylhexyl)phtha)ate 11.06 19.83 24.35 1.66 1.10 53.90 
di-n-Octylphthalate 5.00 0.00 5.00 1.61 0.00 5.00 
Benzo(b)fluoranthene 5.00 0.00 5.00 1.61 0.00 5.90 
Benzo(k)fluoranthene 5.00 0.00 5.00 1.61 0.00 5.99 
Benzo(a)pyrene 5.00 0.00 5.00 1.61 0.00 5.00 
Indeno(l,2,3-cd)pyrene 5.00 0.00 5.00 1.61 0.00 5.00 
Dibenz(a,h)anthracene 5.00 0.00 5.00 1.61 0.00 5.00 
Benzo(g,h,i)perylene 5.00 0.00 5.00 1.61 0.00 5.99 

NORMAL 
ARITHMETIC 

MEAN 

TABLE IOA 
STATISTICAL SUMMARY 

GROUNDWATER - CORNWALLIS CAVE AQUIFER 
SEMIVOLATILE ORGANIC COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

NORMAL LOG 
NORMAL UPPER 95% LOG LOG UPPER 95% 

STANDARD CONFIDENCE ARITHMETIC STANDARD CONFIDENCE 
DEVIATION INTERVAL MEAN DEVIATION INTERVAL 
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Sample ID 
Date sampled 
Units 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dleldrin 
4&DDE 
Endrln 
Endosulfan II 
4,4’-DDD 
Endosulfan Sulfate 
4,4’-DDT 
Methoxychlor 
Endrin Ketone 
Endrin Aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor-I 016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Arctclor-I 260 

BGGWOI -01 
I O/06/94 

UG/L 

0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.5 UJ 
0.1 UJ 
0.1 UJ 

0.05 UJ 
0.05 UJ 

5 UJ 
1 UJ 
2 UJ 
1 UJ 
I UJ 
1 UJ 
1 UJ 
1 UJ 

TABLE IOA 
FREQUENCY OF DETECTION SUMMARY 

GROUNDWATER - CORNWALLIS CAVE AQUIFER 
PESTlClDESlPCBs 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

BGGW02-01 
09/20/94 

UGlL 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5u 
IU 
2u 
IU 
IU 
IU 
IU 
IU 

BGGW03A-01 
OQ/23/94 

UGlL 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.023 J 
0.05 u 
0.1 U 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5u 
IU 
2u 
IU 
IU 
IU 
IU 
IV 

BGGWO4-01 
I o/06/94 

UGlL 

0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 

0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.5 UJ 
0.1 UJ 
0.1 UJ 

0.05 UJ 
0.05 UJ 

5 UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

BGGWOSA-OI 
OQl26194 

UGlL 

0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 

0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.5 UJ 
0.1 UJ 
0.1 UJ 

0.05 UJ 
0.05 UJ 

5 UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
I UJ 

BGGWOGA-01 
I o/06/94 

UGlL 

0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 

0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.5 UJ 
0.1 UJ 
0.1 UJ 

0.05 UJ 
0.05 UJ 

5 UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
I UJ 
1 UJ 
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Sample ID 
Date sampled 
Units 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Llndane) 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4,4-DDE 
Endrln 
Endosulfan II 
4,4’-ODD 
Endosulfan Sulfate 
4,4’-DDT 
Methoxychlor 
Endrin Ketone 
Endrin Aldehyde 
alpha-Chlordane 
gammaGhlordane 
Toxaphene 
Aroclor-1016 
Aroclor-I 221 
Aroclor-I 232 
Aroclor-1242 
Aroclor-1248 
Aroclor-I 254 
Aroclor-1260 

BGGW07A-01 
09126194 

UG/L 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5u 
IU 
2u 
IU 
IU 
IU 
IU 
IU 

TABLE IOA 
FREQUENCY OF DETECTION SUMMARY 

GROUNDWATER - CORNWALLIS CAVE AQUIFER 
PESTlClDESlPCBs 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

BGGW08A-01 
10105~94 

UGlL 

0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 

0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.5 UJ 
0.1 UJ 
0.1 UJ 

0.05 UJ 
0.05 UJ 

5 UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

07/l 8195 B ‘F.WK4 



Sample ID 
Date sampled 
Units 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4,4-DDE 
Endrin 
Endosulfan II 
4,4’-DDD 
Endosulfan Sulfate 
(I,$-DDT 
Methoxychlor 
Endrin Ketone 
Endrfn Afdehyde 
alphaChlordane 
gammaChlordane 
Toxaphene 
Aroclor-I 016 
Aroclor-I 221 
Aroclor-I 232 
Aroclor-1242 
A&or-l 248 
Aroclor-1254 
Aroclor-I 260 

MINIMUM 
NONDETECTED 

0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.5 UJ 
0.1 UJ 
0.1 UJ 

0.05 UJ 
0.05 UJ 

5 UJ 
I UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

TABLE IOA 
FREQUENCY OF DETECTION SUMMARY 

GROUNDWATER - CORNWALLIS CAVE AQUIFER 
PESTlClDES/P6Bs 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

MAXIMUM 
NONDETECTED 

0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 

0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.5 UJ 
0.1 UJ 
0.1 UJ 

0.05 UJ 
0.05 UJ 

5 UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
I UJ 
1 UJ 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 

0.023 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 

0.023 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAxlMUM 

DETECTED DET::TlON 

BGGW03A-01 

018 
018 
O/S 
O/8 
O/6 
018 
II8 
018 
O/8 
018 
O/8 
018 
018 
O/8 
018 
O/8 
O/8 
O/8 
018 
018 
O/8 
O/8 
O/8 
018 
O/8 
018 
018 
O/8 
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alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4,4-DDE 
Endrin 
Endosulfan Ii 
4,4’-DDD 
Endosulfan Sulfate 
4,4’-DDT 
Methoxychlor 
Endrin Ketone 
Endrin Aldehyde 
alpha-Chlordane 
gammaChlordane 
Toxaphene 
Aroclor-1016 
Aroclor-I 221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1246 
Aroclor-1254 
Aroclor-1260 

NORMAL NORMAL 
ARITHMETIC STANDARD 

MEAN DEVIATION 

NORMAL 
UPPER 95% LOG 

CONFIDENCE ARITHMETIC 
INTERVAL MEAN 

LOG 
STANDARD 
DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

0.03 0.00 0.03 -3.69 0.00 0.02 
0.03 0.00 0.03 -3.69 0.00 0.02 
0.03 0.00 0.03 -3.69 0.00 0.02 
0.03 0.00 0.03 -3.69 0.00 0.02 
0.03 0.00 0.03 -3.69 0.00 0.02 
0.03 0.00 0.03 -3.69 0.00 0.02 
0.02 0.00 0.03 -3.70 0.03 0.03 
0.03 0.00 0.03 -3.69 0.00 0.02 
0.05 0.00 0.05 -3.00 0.00 0.05 
0.05 0.00 0.05 -3.00 0.00 0.05 
0.05 0.00 0.05 -3.00 0.00 0.05 
0.05 0.00 0.05 -3.00 0.00 0.05 
0.05 0.00 0.05 -3.00 0.00 0.05 
0.05 0.00 0.05 -3.00 0.00 0.05 
0.05 0.00 0.05 -3.00 0.00 0.05 
0.25 0.00 0.25 -1.39 0.00 0.25 
0.05 0.00 0.05 -3.00 0.00 0.05 
0.05 0.00 0.05 -3.00 0.00 0.05 
0.03 0.00 0.03 -3.69 0.00 0.02 
0.03 0.00 0.03 -3.69 0.00 0.02 
2.50 0.00 2.50 0.92 0.00 2.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
1 .oo 0.00 1 .oo 0.00 0.00 1 .oo 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 

TABLE IOA 
STATISTICAL SUMMARY 

GROUNDWATER - CORNWALLIS CAVE AQUIFER 
PESTlClDESlPCBs 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 
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Sample ID 
Date sampled 
Units 

HMX 
RDX 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
Tertyl 
Nitrobenzene 
2,4,6-Trinitrotoluene 
4-Amino-2,6-Dinitrotoluene 
2,6-Dinitrotoluene 
2,4-Dinitrotoluene 
2-Nitrotoluene 
3-Nitrotoluene 

BGGWOI-01 
1 O/06/94 

UGlL 

0.61 U 
0.59 u 
0.66 u 
1.1 u 

IU 
0.73 u 
0.62 U 

IU 
IU 
IU 

0.75 u 
0.91 u 

TABLE IOA 
FREQUENCY OF DETECTION SUMMARY 

GROUNDWATER - CORNWALLIS CAVE AQUIFER 
NITRAMINE COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

BGGW02-01 
09/20194 

UG/L 

0.61 U 
0.59 u 
0.66 u 

1.1 u 
IU 

0.73 u 
0.62 U 

IU 
IU 
IU 

0.75 u 
6U 

BGGW03A-01 
09123194 

UG/L 

0.61 U 
0.59 u 
0.66 u 

1.1 u 
IU 

0.73 I.! 
0.62 U 

IU 
IU 
IU 

0.75 u 
0.91 u 

BGGW04-01 
1 O/06/94 

UG/L 

0.61 U 
0.59 u 
0.66 u 
1.1 u 

IU 
0.73 u 
0.62 U 

IU 
1 ua 
IU 

0.75 u 
0.91 u 

BGGW05A-01 
OQl26l94 

UGlL 

0.61 U 
0.59 u 
0.66 u 

1.1 u 
2.2 u 

0.73 u 
0.62 U 

IU 
IU 
IU 

0.75 u 
0.91 u 

BGGWOFiA-01 
1 o/06/94 

UGIL 

0.61 U 
0.59 u 
0.66 u 

1.1 u 
IU 

0.73 u 
0.62 U 

IU 
IU 
IU 

0.75 u 
0.91 u 
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Sample ID 
Date sampled 
Units 

HMX 
RDX 
1,3,5-Trinitrobenzene 
1,3-Dlnitrobenzene 
Tertyl 
Nitrobenzene 
2,4,6-Trinitrotoluene 
4-Amino-2,6-Dinitrotoluene 
2,6-Dinitrotoluene 
2,CDinitrotoluene 
2-Nitrotoluene 
3-Nitrotoluene 

BGGW07A-01 
09/26/94 

UGlL 

0.61 U 
0.59 u 
0.66 u 

1.1 u 
3.7 u 

0.73 u 
0.62 U 

IU 
IU 
IU 

0.75 u 
0.91 u 

TABLE IOA 
FREQUENCY OF DETECTION SUMMARY 

GROUNDWATER - CORNWALLIS CAVE AQUIFER 
NITRAMINE COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

BGGW08A-01 
1 o/05/94 

UGlL 

0.61 U 
0.59 u 
0.66 u 

1.1 u 
IU 

0.73 u 
0.62 U 

IU 
IU 
IU 

0.75 u 
0.91 u 
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Sample ID 
Date sampled 
Units 

HMX 
RDX 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
Tertyl 
Nitrobenzene 
2,4,6-Trinitrotoluene 
4-Amino-2,6-Dinitrotoluene 
2,gDinitrotoluene 
2+Dinitrotoluene 
ZNitrotoluene 
3-Nitrotoluene 

TABLE IOA 
FREQUENCY OF DETECTION SUMMARY 

GROUNDWATER - CORNWALLIS CAVE AQUIFER 
NITRAMINE COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

MINIMUM MAXIMUM MINIMUM MAXIMUM 
NONDETECTED NONDETECTED DETECTED DETECTED 

0.61 U 
0.59 u 
0.66 u 

1.1 u 
IU 

0.73 u 
0.62 U 

IU 
IU 
IU 

0.75 u 
0.91 u 

0.61 U 
0.59 u 
0.66 u 

1.1 u 
3.7 u 

0.73 u 
0.62 U 

IU 
IU 
IU 

0.75 u 
6U 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 018 
ND 018 
ND 018 
ND 018 
ND 016 
ND 018 
ND O/B 
ND 018 
ND 018 
ND O/8 
ND O/8 
ND O/8 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

07/18/95 BCGWEF.WK4 3 



HMX 0.31 0.00 0.31 -1.19 0.00 0.31 
RDX 0.30 0.00 0.30 -1.22 0.00 0.30 
1,3,5-Trinitrobenzene 0.33 0.00 0.33 -1.11 0.00 0.33 
1,3-Dinitrobenzene 0.55 0.00 0.55 -0.60 0.00 0.55 
Tertyl 0.74 0.49 1.07 -0.43 0.50 1.21 
Nitrobenzene 0.37 0.00 0.37 -1 .Ol 0.00 0.37 
2,4,6-Trinitrotoluene 0.31 0.00 0.31 -1.17 0.00 0.31 
4-Amino-2,6-Dinitrotoluene 0.50 0.00 0.50 -0.69 0.00 0.50 
2,6-Dinitrotoluene 0.50 0.00 0.50 -0.69 0.00 0.50 
2,QDinitrotoluene 0.50 0.00 0.50 -0.69 0.00 0.50 
2-Nitrotoluene 0.38 0.00 0.38 -0.98 0.00 0.38 
3-Nitrotoluene . 0.77 0.90 1.38 -0.55 0.67 1.45 

NORMAL 
ARITHMETIC 

MEAN 

TABLE IOA 
STATISTICAL SUMMARY 

GROUNDWATER - CORNWALLIS CAVE AQUIFER 
NITRAMINE COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

NORMAL LOG 
NORMAL UPPER 95% LOG LOG UPPER 95% 

STANDARD CONFIDENCE ARITHMETIC STANDARD CONFIDENCE 
DEVIATION INTERVAL MEAN DEVIATION INTERVAL 
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TABLE IOA 
FREQUENCY OF DETECTION SUMMARY 

GROUNDWATER - CORNWALLIS CAVE AQUIFER 
TOTAL INORGANICS AND CYANIDE 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

Sample ID 
Date sampled 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 

Manganese 
Mercury 
Nickel 

Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

BGGWOI -01 
1 O/06/94 

UGlL 

8750 L 
12.4 U 

12 
78.7 J 
0.55 J 
2.3 U 

442000 
32.7 L 
7.1 J 
8.9 J 

19800 
4.8 L 

46405 
189 
0.2 u 
7.9 J 

4240 J 
2.4 UL 
1.7 u 

5990 
5.7 u 

29.5 J 
49 J 

5u 

BGGWOZ-01 
09/20194 

UGlL 

176 J 
12.4 UL 
2.6 U 

36.4 J 
0.2 u 
2.3 U 

91900 
2.4 J 
2.1 u 
1.1 u 

483 
1.5 UL 

1550 J 
8.5 J 
0.2 u 
5.2 U 

1430 J 
2.4 U 
1.7 UL 

3760 J 
5.7 UL 
2.9 J 
5.9 J 

5u 

BGGW03A-01 
09/23/94 

UGIL 

44.9 J 
12.4 U 
2.6 UL 

66.6 J 
0.2 u 
2.3 U 

85200 
1.5 UL 
2.1 u 
1.4 J 

767 
1.5 UL 

2020 J 
24.6 
0.2 UL 
5.2 U 

1240 J 
2.4 U 
1.7 u 

8330 
5.7 u 
1.8 U 
9.7 J 

5u 

BGGWOQ01 
10106/94 

UG/L 

416 J 
12.4 U 
6.8 J 

58.8 J 
0.2 u 
2.3 U 

116000 
1.5 UL 
2.1 u 
1.3 J 

950 
1.5 UL 

9770 
58.6 
0.2 u 
5.2 u 

3630 J 
2.4 UL 
1.7 u 

6870 
5.7 u 
3.9 J 

7J 
5u 

BGGW05A-01 
09/26/94 

UGIL 

2090 
12.4 U 
2.6 UL 

31.5 J 
0.2 u 
2.3 U 

77700 
8.2 L 
2.5 J 
5.2 J 

5550 
1.5 UL 

1410 J 
41.4 
0.2 UL 
5.2 U 

1640 J 
2.4 U 
1.7 u 

4930 J 
5.7 u 
13 J 

19.2 J 
5u 

BGGWOGA-01 
1 O/06/94 

UGIL 

3630 L 
12.4 U 

5J 
20.4 J 
0.22 J 
2.3 U 

48300 
7.2 L 
2.1 u 
4.4 J 

6370 
1.5 UL 

720 J 
24.1 
0.2 u 
5.2 U 

1780 J 
2.4 UL 
1.7 u 

6980 
5.7 u 
18 J 

19.7 J 
5u 
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Sample ID 
Date sampled 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 

Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

BGGW07A-01 
09/26/94 

UGIL 

388 
12.4 U 
2.6 UL 

85.7 J 
0.2 u 
2.3 U 

111000 
1.5 UL 
2.1 u 
2.2 J 

2110 
1.5 UL 

2740 J 
36.1 
0.2 UL 
5.2 U 

17000 
2.4 U 
1.7 u 

27200 
5.7 u 
3.7 J 

10.2 J 
5U 

TABLE IOA 
FREQUENCY OF DETECTION SUMMARY 

GROUNDWATER - CORNWALLIS CAVE AQUIFER 
TOTAL INORGANICS AND CYANIDE 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

BGGWOBA-01 
1 o/05/94 

UGIL 

14600 L 
16.4 K 
36.4 
97.5 J 

1.5 J 
2.3 U 

530000 
49.6 
22.4 J 
14.6 J 

48200 
12.8 

7950 
413 
0.2 u 

27.6 J 
4960 J 

2.4 UL 
1.7 u 

9260 
5.7 u 

66.6 
99.1 J 

5u 

07llBi95 BC ‘J1F.WK4 



Sample ID 
Date sampled 
Units 

Aluminum NA NA 44.9 J 14600 L 
Antimony 12.4 u 12.4 U 16.4 K 16.4 K 
Arsenic 2.6 U 2.6 U 5J 36.4 
Barium NA NA 20.4 J 97.5 J 
Beryllium 0.2 u 0.2 u 0.22 J 1.5 J 
Cadmium 2.3 U 2.3 U ND ND 
Calcium NA NA 48300 530000 
Chromium 1.5 UL 1.5 UL 2.4 J 49.6 
Cobalt 2.1 u 2.1 u 2.5 J 22.4 J 
Copper 1.1 u 1.1 u 1.3 J 14.6 J 
Iron NA NA 483 48200 
Lead 1.5 UL 1.5 UL 4.8 L 12.8 
Magnesium NA NA 720 J 9770 
Manganese NA NA 8.5 J 413 
Mercury 0.2 u 0.2 u ND ND 
Nickel 5.2 u 5.2 u 7.9 J 27.6 J 
Potassium NA NA 1240 J 17000 
Selenium 2.4 UL 2.4 UL ND ND 
Silver 1.7 u 1.7 u ND ND 
Sodium NA NA 3760 J 27200 
Thallium 5.7 u 5.7 u ND ND 
Vanadium 1.8 U 1.8 U 2.9 J 66.6 
Zinc NA NA 5.9 J 99.1 J 
Cyanide 5U 5u ND ND 

MINIMUM MAXIMUM MINIMUM MAXIMUM 
NONDETECTED NONDETECTED DETECTED DETECTED 

TABLE IOA 
FREQUENCY OF DETECTION SUMMARY 

GROUNDWATER - CORNWALLIS CAVE AQUIFER 
TOTAL INORGANICS AND CYANIDE 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

BGGW08A-01 
BGGW08A-01 
BGGWOBA-01 
BGGW08A-01 
BGGW08A-01 

BGGW08A-01 
BGGW08A-01 
BGGW08A-01 
BGGW08A-01 
BGGW08A-01 
BGGW08A-01 
BGGW0401 

BGGW08A-01 

BGGW08A-01 
BGGW07A-01 

BGGW07A-01 

BGGW08A-01 
BGGW08A-01 

: 
i 

818 
118 
418 
818 
318 
018 
818 
518 
318 
718 
818 
218 
818 
818 
O/8 
218 
818 
O/8 
018 
818 
O/8 
718 
818 
018 
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TABLE IOA 
STATISTICAL SUMMARY 

GROUNDWATER - CORNWALLIS CAVE AQUIFER 
TOTAL INORGANICS AND CYANIDE 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

Aluminum 3761.86 5270.01 7292.88 6.93 2.01 2889575.58 
Antimony 7.48 3.61 9.89 1.95 0.34 9.91 
Arsenic 8.18 12.03 16.23 1.33 1.28 89.77 
Barium 59.45 27.77 78.05 3.97 0.55 105.36 
Beryllium 0.35 0.49 0.68 -1.65 1.03 1.66 
Cadmium 1.15 0.00 1.15 0.14 0.00 1.15 
Calcium 187762.50 186730.43 312868.84 11.79 0.85 534736.18 
Chromium 12.79 18.31 25.06 1.44 1.70 642.56 
Cobalt 4.66 7.47 9.66 0.78 1.17 26.90 
Copper 4.82 4.81 8.04 1.10 1.09 30.59 
Iron 10528.75 16501.08 21584.20 8.17 1.63 416980.07 
Lead 2.76 4.30 5.84 0.30 1.12 14.61 
Magnesium 3850.00 3340.27 6087.93 7.91 0.90 13498.02 
Manganese 99.41 138.84 192.43 3.90 1.23 723.86 
Mercury 0.10 0.00 0.10 -2.30 0.00 0.10 
Nickel 6.39 8.77 12.26 1.39 0.87 17.07 
Potassium 4490.00 5249.70 8007.22 8.01 0.88 12969.88 
Selenium 1.20 0.00 1.20 0.18 0.00 1.20 
Silver 0.85 0.00 0.85 -0.16 0.00 0.85 
Sodium 9165.00 7495.13 14186.61 8.94 0.59 16035.03 
Thallium 2.85 0.00 2.85 1.05 0.00 2.85 
Vanadium 17.31 22.17 32.16 2.08 1.41 293.09 
Zinc 27.48 32.12 48.99 2.84 0.98 101.80 
Cyanide 2.50 0.00 2.50 0.92 0.00 2.50 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL 
STANDARD 
DEVIATION 

NORMAL 
UPPER 95% LOG 

CONFIDENCE ARITHMETIC 
INTERVAL MEAN 

LOG 
STANDARD 
DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

07/19/95 BCGWMX.WK4 



TABLE IOA 
FREQUENCY OF DETECTiON SUMMARY 

GROUNDWATER - CORNWALLIS CAVE AQUIFER 
DISSOLVED INORGANICS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

Sample ID 
Date sampled 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 

Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 

Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

BGGWOI OS-01 
lOlO6l94 

UGIL 

11.5 u 
12.4 U 
2.3 UL 

31.4 J 
0.2 u 
2.3 U 

100000 
1.5 u 
2.1 u 
1.5 J 
3.8 J 
1.4 UL 

1220 J 
7.9 J 
0.2 u 
5.2 U 

14OOJ 
2.6 U 
1.7 u 

4210 J 
4u 

2.4 J 
3J 

BGGW02DS01 
09/20/94 

UGIL 

11.5 u 
12.4 U 
2.6 U 

35.4 J 
0.2 u 
2.3 U 

90900 
1.5 u 
2.1 u 
1.6 J 

15.8 J 
1.5 u 

1490 J 
0.6 U 
0.2 u 
5.2 U 

1090 J 
2.4 U 
1.7 u 

3780 J 
5.7 u 
1.8 J 
4.4 J 

BGGW03ADS-01 
09123194 

UGIL 

11.5 u 
12.4 UL 
2.6 U 

66.4 J 
0.2 u 
2.3 U 

86100 
1.5 u 
2.1 u 
1.1 u 

347 
1.5 UL 

2070 J 
24.2 
0.2 UL 
5.2 U 

1600 J 
2.4 U 
1.7 u 

8250 
5.7 u 
1.8 U 
10 J 

BGGW04DS01 
lOlO6l94 

UGIL 

11.5 u 
20.6 J 
5.5 L 

55.2 J 
0.2 u 
2.3 U 

116000 
1.5 u 
2.1 u 
1.1 J 
6.6 J 
1.4 UL 

9810 
54.4 
0.2 u 
5.2 U 

3580 J 
2.6 U 
1.7 u 

6640 
4u 

2.6 J 
4.7 J 

BGGW05ADS01 
09128194 

UGIL 

12.9 J 
12.4 UL 
2.6 U 

21.4 J 
0.2 u 
2.3 U 

63800 
1.5 u 
2.1 u 
1.3 J 
1.9 U 
1.5 UL 

968 J 
2.4 J 
0.2 UL 
5.2 U 

1200 J 
2.4 U 
1.7 u 

4960 J 
5.7 u 
3.9 J 
4.8 J 

BGGW06ADS01 
lOiO6l94 

UGIL 

212 
21.1 J 
2.3 UL 
5.9 J 
0.2 u 
2.3 U 

25200 
1.5 u 
2.1 u 
1.9 J 
8.9 J 
1.4 UL 

70.2 J 
0.6 U 
0.2 u 
5.2 U 

1110 J 
3.3 K 
1.7 u 

6880 
4u 

10.2 J 
5J 

07/18/95 BCGWMDF.WK4 



Sample ID 
Date sampled 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

TABLE IOA 
FREQUENCY OF DETECTION SUMMARY 

GROUNDWATER - CORNWALLIS CAVE AQUIFER 
DISSOLVED INORGANICS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

GGW07ADS01 BGGW08ADS-01 
09126194 10/05/94 

UGIL UGIL 

11.5 u 
12.4 UL 
2.6 U 

73.4 J 
0.2 u 
2.3 U 

94100 
1.5 u 
2.1 u 
1.5 J 
1.9 u 
1.5 UL 

2490 J 
27.8 
0.2 UL 
5.2 U 

17900 
2.4 U 
1.7 u 

27800 
5.7 u 
2.7 J 
5.8 J 

11.5 u 
12.4 U 

3L 
31.2 J 
0.2 u 
2.3 U 

76700 
1.5 u 
2.1 u 
1.1 u 
2.8 J 
1.4 UL 

1580 J 
34.3 

0.2 u 
5.2 U 

1190 J 
2.6 U 
1.7 u 

7140 
4u 

1.8 U 
5.6 J 
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Sample ID 
Date sampled 
Units 

Aluminum 
Antimony 
Arsenic ’ 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

MINIMUM 
NONDETECTED 

11.5 u 
12.4 U 
2.3 UL 
NA 
0.2 u 
2.3 U 
NA 
1.5 u 
2.1 u 
1.1 u 
1.9 u 
1.4 UL 
NA 
0.6 U 
0.2 u 
5.2 U 
NA 
2.4 U 
1.7 u 
NA 

4u 
1.8 U 
NA 

TABLE IOA 
FREQUENCY OF DETECTION SUMMARY 

GROUNDWATER - CORNWALLIS CAVE AQUIFER 
DISSOLVED INORGANICS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

MAXIMUM MINIMUM MAXIMUM 
NONDETECTED DETECTED DETECTED 

11.5 u 
12.4 U 
2.6 U 
NA 
0.2 u 
2.3 U 
N/i 
1.5 u 
2.1 u 
1.1 u 
1.9 u 
1.5 u 
NA 
0.6 U 
0.2 u 
5.2 u 
NA 
2.6 U 
1.7 u 
NA 
5.7 u 
1.8 U 
NA 

12.9 J 
20.6 J 

3L 
5.9 J 
ND 
ND 

25200 
ND 
ND 
1.1 J 
2.8 J 
ND 

70.2 J 
2.4 J 
ND 
ND 

1090 J 
3.3 K 
ND 

3780 J 
ND 
1.8 J 

3J 

212 
21.1 J 
5.5 t 

73.4 J 
ND 
ND 

116000 
ND 
ND 
1.9 J 

347 
ND 

9810 
54.4 

ND 
ND 

17900 
3.3 K 
ND 

27800 
ND 

10.2 J 
10 J 

LOCATION OF 
MAXIMUM 

DETECTED 

BGGWO6ADS01 
BGGWO6ADS01 
BGGW04DS-01 

BGGW07ADS01 

BGGW04DS01 

BGGW06ADS01 
BGGW03ADS-01 

BGGW04DS-01 
BGGW04DS-01 

BGGW07ADS01 
BGGWO6ADS01 

BGGW07ADS01 

BGGWO6ADS01 
BGGW03ADS01 

FREQUENCY 
OF 

DETECTION 

2i8 
2i8 
2l8 
818 
018 
O/8 
818 
O/8 
O/8 
618 
618 
O/8 
818 
618 
O/8 
018 
818 
II8 
O/8 
818 
O/8 
618 
818 
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Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL 
STANDARD 
DEVIATION 

NORMAL 
UPPER 95% 

CONFIDENCE 
INTERVAL 

LOG 
ARITHMETIC 

MEAN 

LOG 
STANDARD 
DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

32.43 72.60 81.07 2.30 1.27 227.91 
9.86 6.78 14.41 2.13 0.56 16.96 
2.00 1.54 3.03 0.52 0.57 3.44 

40.04 23.07 55.49 3.47 0.81 120.18 
0.10 0.00 0.10 -2.30 0.00 0.10 
1.15 0.00 1.15 0.14 0.00 1.15 

81800.00 27533.67 100047.11 11.23 0.48 130067.15 
0.75 0.00 0.75 -0.29 0.00 0.75 
1.05 0.00 1.05 0.05 0.00 1.05 
1.25 0.49 1.58 0.14 0.48 1.98 

48.35 120.77 129.27 1.87 1.89 3526.02 
0.73 0.03 0.74 -0.32 0.04 0.74 

2462.28 3055.80 4509.61 7.19 1.38 43884.92 
18.93 19.59 32.05 1.82 2.11 27393.76 
0.10 0.00 0.10 -2.30 0.00 0.10 
2.60 0.00 2.60 0.96 0.00 2.60 

3633.75 5823.47 7535.38 7.60 0.97 11462.33 
1.50 0.73 1 .QQ 0.34 0.35 2.00 
0.85 0.00 0.85 -0.16 0.00 0.85 

8707.50 7868.16 13979.04 8.86 0.62 16318.14 
2.43 0.45 2.73 0.87 0.19 2.80 
3.18 3.01 5.19 0.86 0.79 7.91 
5.41 2.04 6.78 1.64 0.34 7.20 

TABLE IOA 
STATlSTlCAL SUMMARY 

GROUNDWATER - CORNWALLIS CAVE AQUIFER 
DISSOLVED INORGANICS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

07/l 9195 BCGWMDX.WK4 



Sample ID 
Date sampled 
Units 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disuifide 
1 ,I -0ichloroethene 
1 ,I -0ichloroethane 
Trans 1 ,ZDichloroethene 
Cis 1 ,ZDichloroethene 
Chloroform 
1,2-Dichloroethane 
Bromochloromethane 
2-Butanone 
1 ,I ,I-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1 ,bDichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,I ,ZTrichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-apentanone 
ZHexanone 
Tetrachloroethene 
1 ,I ,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Total Xylenes 

BGGWOIA-01 
09/08/94 

UGIL 

IU 
IU 
IU 
IU 
2u 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5u 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 

TABLE IOB 
FREQUENCY OF DETECTION SUMMARY 

GROUNDWATER - YORKTOWN-EASTOVER AQUIFER 
VOLATILE ORGANIC COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

BGGW02A.01 
09121 I94 

UG/L 

IU 
IU 
IU 
IU 
2u 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
1 u 
1u 
IU 
5u 
5R 
IU 
IV 
IU 
IU 
IU 
IU 
IU 

BGGW04A-01 
1 o/06/94 

UGlL 

IU 
IU 
IU 
IU 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5u 
5R 
IU 
1U 
IU 
IU 
IU 
IU 
IU 

07l18/95 BYGWVF.WK4 



TABLE IOB 
FREQUENCY OF DETECTION SUMMARY 

GROUNDWATER - YORKTOWN-EASTOVER AQUIFER 
VOLATILE ORGANIC COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

Sample ID 
Date sampled 
Units 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulftde 
1 ,I-Dichloroethene 
1 ,I -0ichloroethane 
Trans 1 ,ZDichloroethene 
Cis 1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
Bromochloromethane 
2-Butanone 
1 ,I ,I-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,I ,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
QMethyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
I ,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Total Xylenes 

MINIMUM 
NONDETECTED 

IU 
IU 
IU 
IU 
IU 

NA 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 

NA 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5U 

NA 
IU 
IU 
IU 
IU 
IU 
IU 
IU 

MAXIMUM MINIMUM MAXIMUM 
NONDETECTED DETECTED DETECTED 

IU 
IU 
IU 
IU 
2u 

NA 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 

NA 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5u 

NA 
1u 
IU 
IU 
IU 
IU 
IU 
IU 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

013 
013 
o/3 
013 
o/3 
o/o 
o/3 
o/3 
013 
o/3 
o/3 
o/3 
013 
o/3 
o/o 
o/3 
o/3 
o/3 
o/3 
o/3 
o/3 
o/3 
013 
o/3 
o/3 
o/3 
o/3 
o/o 
o/3 
o/3 
013 
o/3 
013 
o/3 
013 
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Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon &sulfide 
1 ,I -Dichloroethene 
1 ,I-Dichloroethane 
Trans 1 ,2-Dichloroethene 
Cis 1 ,ZDichloroethene 
Chloroform 
1 ,ZDichloroethane 
Bromochloromethane 
2-Butanone 
1 ,I ,I-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1 ,ZDichloropropane 
cis-1 ,3-Dichloropropene 
Trichloroethene 
Dlbromochloromethane 
1 ,I ,2-Trichloroethane 
Benzene 
trawl ,3-Dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
1 ,I ,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Total Xylenes 

NORMAL NORMAL 
ARITHMETIC STANDARD 

MEAN DEVIATION 

NORMAL 
UPPER 95% 

CONFIDENCE 
INTERVAL 

LOG LOG 
ARITHMETIC STANDARD 

MEAN DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.83 0.29 1.32 -0.23 0.40 5.49 

0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 

-0.69 
-0.69 
-0.69 
-0.69 
-0.69 
-0.69 
-0.69 
-0.69 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 

0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
2.50 0.00 2.50 0.92 0.00 2.50 

0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 

-0.69 
-0.69 
-0.69 
-0.69 
-0.69 
-0.69 
-0.69 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 

TABLE IOB 
STATISTICAL SUMMARY 

GROUNDWATER - YORKTOWN-EASTOVER AQUIFER 
VOLATILE ORGANIC COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

07/19/95 BYGWVX.WK4 
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Sample ID 
Date sampled 
Units 

Phenol 
Bis(2-chloroethyhether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1 ,QDichlorobenzene 
1,2-Dichlorobenzene 
2-Methylphenol 
2,2’-Oxybis(l-chloropropane) 
QMethylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2,rlDimethylphenol 
Bis(2-chloroethoxy)methane 
2,QDlchlorophenol 
1,2,4Trichlorobenzene 
Naphthalene 
4Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadie 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 

07/I 8/95 BYGWSVF.WK4 

BGGWOIA-01 
09/08/94 

UGlL 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 

TABLE 108 
FREQUENCY OF DETECTION SUMMARY 

GROUNDWATER - YORKTOWN-EASTOVER AQUIFER 
SEMIVOLATILE ORGANIC COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

BGGW02A-01 
09121 I94 

UGIL 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 R 
10 u 
25 UJ 

BGGW04A-01 
lOlO6l94 

UGIL 

IJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 

1 



Sample ID 
Date sampled 
Units 

4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,5-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
Bls(2-ethylhexyl)phthalate 
di-n-Octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3+d)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

BGGWOI A-01 
09/08/94 

UGlL 

25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

TABLE IOB 
FREQUENCY OF DETECTION SUMMARY 

GROUNDWATER - YORKTOWN-EASTOVER AQUIFER 
SEMIVOLATILE ORGANIC COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

BGGW02A-01 
09121 I94 

UGIL 

25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

BGGW04A-01 
1 O/06/94 

UGlL 

25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

07/I 8195 B? :VF.WK4 



Sample ID 
Date sampled 
Units 

Phenol 
Bis(Z-chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
ZMethylphenol 
2,2’-Oxybis(l-chloropropane) 
QMethylphenol 
N-Nitroso-dl-n-propylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2,rtDimethylphenol 
Bis(2-chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,QTrichlorobenzene 
Naphthalene 
4Chloroaniline 
Hexachlorobutadiene 
4Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadie 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2Chloronaphthalene 
2Nitroaniline 
Dimethylphthalate 
Acenaph!hy!ene 
2,6-Dlnitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 

MINIMUM 
NONDETECTED 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 

TABLE IOB 
FREQUENCY OF DETECTION SUMMARY 

GROUNDWATER - YORKTOWN-EASTOVER AQUIFER 
SEMIVOLATILE ORGANIC COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

MAXIMUM 
NONDETECTED 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
10 u 
?O ‘J 
10 u 
25 U 
10 u 
25 U 

MINIMUM 
DETECTED 

IJ 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF 
MAXIMUM MAXIMUM 

DETECTED DETECTED 

IJ BGGW04A-01 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

FREQUENCY 
OF 

DETECTION 

Ii3 
o/3 
013 
o/3 
o/3 
o/3 
013 
o/3 
o/3 
o/3 
o/3 
o/3 
o/3 
o/3 
o/3 
o/3 
o/3 
o/3 
o/3 
013 
o/3 
o/3 
O/3 
o/3 
o/3 
o/3 
013 
013 
013 
^,^ VI.5 
o/3 
012 
013 
o/3 
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Sample ID 
Date sampled 
Units 

4-Nitrophenol 
Dibenzofuran 
2,QDinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodlphenylamine 
4-Bromophenyl-phenylether 

Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3’-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
Bis(2-ethylhexyl)phthalate 
di-n-Octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

MINIMUM 
NONDETECTED 

25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

TABLE IOB 
FREQUENCY OF DETECTION SUMMARY 

GROUNDWATER - YORKTOWN-EASTOVER AQUIFER 
SEMIVOLATILE ORGANIC COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

MAXIMUM 
NONDETECTED 

25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTtON 

013 
o/3 
013 
o/3 
o/3 
013 
o/3 
013 
013 
o/3 
013 
o/3 
o/3 
o/3 
013 
o/3 
o/3 
o/3 
o/3 
013 
o/3 
o/3 
o/3 
o/3 
o/3 
o/3 
o/3 
o/3 
013 
o/3 
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TABLE IOB 
STATISTICAL SUMMARY 

GROUNDWATER - YORKTOWN-EASTOVER AQUIFER 
SEMIVOLATILE ORGANIC COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

Phenol 3.67 2.31 7.58 1.07 0.93 23841.42 
Bis(2-chloroethyl)ether 5.00 0.00 5.00 1.81 0.00 5.00 
2.Chlorophenol 5.00 0.00 5.00 1.61 0.00 5.00 
1 ,bDichlorobenzene 5.00 0.00 5.00 1.61 0.00 5.00 
1 &Dichlorobenzene 5.00 0.00 5.00 1.61 0.00 5.00 
1,2-Dichlorobenzene 5.00 0.00 5.00 1.61 0.00 5.00 
ZMethytphenol 5.00 0.00 5.00 1.61 0.00 5.00 
22’.Oxybis(l-chloropropane) 5.00 0.00 5.00 1.61 0.00 5.00 
QMethylphenol 5.00 0.00 5.00 1.81 0.00 5.00 
N-Nitroso-di-n-propylamine 5.00 0.00 5.00 1.81 0.00 5.00 
Hexachloroethane 5.00 0.00 5.00 1.61 0.00 5.00 
Nitrobenzene 5.00 0.00 5.00 1.61 0.00 5.00 
lsophorone 5.00 0.00 5.00 1.61 0.00 5.00 
2-Nitrophenol 5.00 0.00 5.00 1.61 0.00 5.00 
2,rtDimethylphenol 5.00 0.00 5.00 1.61 0.00 5.00 
Bis(2-chloroethoxy)methane 5.00 0.00 5.00 1.61 0.00 5.00 
2,4-Dlchlorophenol 5.00 0.00 5.00 1.61 0.00 5.00 
1,2,4Trichlorobenzene 5.00 0.00 5.00 1.61 0.00 5.00 
Naphthalene 5.00 0.00 5.00 1.61 0.00 5.00 
CChloroaniline 5.00 0.00 5.00 1.61 0.00 5.00 
Hexachlorobutadlene 5.00 0.00 5.00 1.61 0.00 5.00 
4Chloro-3-methylphenol 5.00 0.00 5.00 1.61 0.00 5.00 
2.Methylnaphthalene 5.00 0.00 5.00 I .61 0.00 5.00 
Hexachlorocyclopentadie 5.00 0.00 5.00 1.61 0.00 5.00 
2,4,6-Trichlorophenol 5.00 0.00 5.00 1.61 0.00 5.00 
2,4,5-Trichlorophenol 12.50 0.00 12.50 2.53 0.00 12.50 
ZChloronaphthalene 5.00 0.00 5.00 1.61 0.00 5.00 
2.Nitroanlline 12.50 0.00 12.50 2.53 0.00 12.50 
Dimethylphthalate 5.00 0.00 5.00 1.61 0.00 5.00 
Acenaphthylene 5.00 0.00 5.00 1.61 0.00 5.00 
2,6-Dinitrotoluene 5.00 0.00 5.00 1.61 0.00 5.00 
3-Nitroaniline 12.50 0.00 12.50 2.53 0.00 NA 
Acenaphthene 5.00 0.00 5.00 1.61 0.00 5.00 
2,4Dinitrophenol 12.50 0.00 12.50 2.53 0.00 12.50 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL 
STANDARD 
DEVIATION 

NORMAL 
UPPER 95% 

CONFIDENCE 
INTERVAL 

LOG 
ARITHMETIC 

MEAN 

LOG 
STANDARD 
DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

07119195 BYGWSVX.WK4 



4Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,8-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
33’.Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
Bis(2.ethylhexyl)phthalate 
di-n-Octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)ftuoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

NORMAL 
ARITHMETIC 

MEAN 

12.50 0.00 12.50 2.53 0.00 12.50 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.99 0.00 5.00 1.61 0.00 5.00 

12.50 0.00 12.50 2.53 0.00 12.50 
12.50 0.00 12.50 2.53 0.00 12.50 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 

12.50 0.00 12.50 2.53 0.00 12.50 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.99 
5.00 0.00 5.00 1.61 0.00 5.99 
5.00 0.00 5.00 1.81 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.99 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.09 

TABLE IOB 
STATISTICAL SUMMARY 

GROUNDWATER - YORKTOWN-EASTOVER AQUIFER 
SEMIVOLATILE ORGANIC COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

NORMAL LOG 
NORMAL UPPER 95% LOG LOG UPPER 95% 

STANDARD CONFIDENCE ARITHMETIC STANDARD CONFIDENCE 
DEVIATION INTERVAL MEAN DEVIATION INTERVAL 
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Sample ID 
Date sampled 
Units 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4,4-DDE 
Endrin 
Endosulfan II 
4,4-DDD 
Endosulfan Sulfate 
4,4-DDT 
Methoxychlor 
Endrin Ketone 
Endrin Aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1280 

BGGWOIA-OI 
09/08/94 

UGIL 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5u 
IU 
2u 
IU 
IU 
IU 
IU 
IU 

TABLE IOB 
FREQUENCY OF DETECTION SUMMARY 

GROUNDWATER - YORKTOWN-EASTOVER AQUIFER 
PESTlClDESlPCBs 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

BGGW02A-01 
09/21/94 

UGlL 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5U 
IU 
2u 
IU 
IU 
IU 
IU 
IU 

BGGW04A-01 
10106l94 

UGlL 

0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 

0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.5 UJ 
0.1 UJ 
0.1 UJ 

0.05 UJ 
0.05 UJ 

5 UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
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Sample ID 
Date sampled 
Units 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4,4-DDE 
Endrin 
Endosulfan II 
4,4’-DDD 
Endosulfan Sulfate 
4,4-DDT 
Methoxychlor 
Endrin Ketone 
Endrin Aldehyde 
alphachlordane 
gamma-Chlordane 
Toxaphene 
Aroclor-1016 
Arcclor-1221 
Arcclor-1232 
Arcclor-1242 
Aroclor-1246 
Aroclor-1254 
Aroclor-1260 

MINIMUM 
NONDETECTED 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5u 
IU 
2U 
IU 
IU 
IU 
IU 
IU 

TABLE ME 
FREQUENCY OF DETECTION SUMMARY 

GROUNDWATER - YORKTOWN-EASTOVER AQUIFER 
PESTlCIDES/PCBs 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

MAXIMUM 
NONDETECTED 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5U 
IU 
2u 
IU 
IU 
IU 
IU 
1u 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

013 
O/3 
013 
O/3 
o/3 
013 
013 
013 
o/3 
o/3 
013 
013 
013 
013 
o/3 
013 
013 
Ol3 
Ol3 
O/3 
o/3 
013 
o/3 
Ol3 
Ol3 
013 
013 
013 
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alpha-BHC 0.03 0.00 0.03 -3.69 0.00 0.02 
beta-BHC 0.03 0.00 0.03 -3.69 0.00 0.02 
delta-BHC 0.03 0.00 0.03 -3.69 0.00 0.02 
gamma-BHC (Lindane) 0.03 0.00 0.03 -3.69 0.00 0.02 
Heptachlor 0.03 0.00 0.03 -3.69 0.00 0.02 
Aldrin 0.03 0.00 0.03 -3.69 0.00 0.02 
Heptachlor Epoxide 0.03 0.00 0.03 -3.69 0.00 0.02 
Endosulfan I 0.03 0.00 6.03 -3.69 0.00 0.02 
Dieldrin 0.05 0.00 0.05 -3.00 0.00 0.05 
4,4-DDE 0.05 0.00 0.05 -3.00 0.00 0.05 
Endrin 0.05 0.00 0.05 -3.00 0.00 0.05 
Endosulfan II 0.05 0.00 0.05 -3.00 0.00 0.05 
4,4’-DDD 0.05 0.00 0.05 -3.00 0.00 0.05 
Endosulfan Sulfate 0.05 0.00 0.95 -3.90 0.00 0.05 
4,4’-DDT 0.05 0.00 0.05 -3.00 0.00 0.05 
Methoxychlor 0.25 0.00 0.25 -1.39 0.00 0.25 
Endrin Ketone 0.05 0.00 0.05 -3.00 0.00 0.05 
Endrin Aldehyde 0.05 0.00 0.05 -3.00 0.00 0.05 
alphachlordane 0.03 0.00 0.03 -3.69 0.00 0.02 
gamma-Chlordane 0.03 0.00 0.03 -3.69 0.00 0.02 
Toxaphene 2.50 0.00 2.50 0.92 0.00 2.50 
Aroclor-1016 0.50 0.00 0.50 -0.69 0.00 0.50 
Aroclor-1221 1 .oo 0.00 1.00 0.00 0.00 1 .oo 
Aroclor-1232 0.50 0.00 0.50 -0.69 0.00 0.50 
Aroclor-1242 0.50 0.00 0.50 -0.69 0.00 0.50 
Aroclor-1246 0.50 0.00 0.50 -0.69 0.00 0.50 
Aroclor-1254 0.50 0.00 0.50 -0.69 0.00 0.50 
Aroclor-1260 0.50 0.00 0.50 -0.69 0.00 0.50 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL 
STANDARD 
DEVIATION 

TABLE IOB 
STATISTICAL SUMMARY 

GROUNDWATER - YORKTOWN-EASTOVER AQUIFER 
PESTlClDESlPCBs 

BACKGROUND IhJVESTlGATlON 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

NORMAL 
UPPER 95% LOG 

CONFIDENCE ARITHMETIC 
INTERVAL MEAN 

LOG 
STANDARD 
DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 
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Sample ID 
Date sampled 
Units 

HMX 
RDX 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
Terlyl 
Nitrobenzene 
2,4,6-Trinitrotoluene 
4-Amino-2,6-Dinitrotoluene 
2,6-Dinitrotoluene 
2&Dinitrotoluene 
2-Nitrotoluene 
3-Nitrotoluene 

BGGWOIA-01 
09/08/94 

UGIL 

0.61 U 
0.59 u 
0.66 u 

1.1 u 
IU 

0.73 u 
0.62 U 

IU 
IU 
1u 

0.75 u 
0.91 u 

TABLE IOB 
FREQUENCY OF DETECTION SUMMARY 

GROUNDWATER - YORKTOWN-EASTOVER AQUIFER 
NITRAMINE COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

BGGW02A-01 BGGW04A-01 
09121 I94 lOlO6l94 

UGIL UGIL 

0.61 U 
0.59 u 
0.66 u 

1.1 u 
IU 

0.73 u 
0.62 U 

1u 
IU 
IU 

0.75 u 
6U 

0.61 U 
0.59 u 
0.66 u 

1.1 u 
IU 

0.73 u 
0.62 U 

IU 
IU 
IU 

0.75 u 
0.91 u 

07/18/95 BYGWEF.WK4 



Sample ID 
Date sampled 
Units 

HMX 
RDX 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
Tertyl 
Nitrobenzene 
2,4,6-Trinitrotoluene 
4-Amino-2,6-Dinitrotoluene 
2,6-Dinitrotoluene 
‘L+Dinitrotoluene 
2-Nitrotoluene 
3-Nitrotoluene 

MINIMUM 
NONDETECTED 

0.61 U 
0.59 u 
0.66 u 

1.1 u 
IU 

0.73 u 
0.62 U 

IU 
IU 
IU 

0.75 u 
0.91 u 

TABLE IOB 
FREQUENCY OF DETECTION SUMMARY 

GROUNDWATER - YORKTOWN-EASTOVER AQUIFER 
NITRAMINE COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

MAXIMUM 
NONDETECTED 

0.61 U 
0.59 u 
0.66 u 

1.1 u 
IU 

0.73 u 
0.62 U 

IU 
IU 
IU 

0.75 u 
6U 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

013 
o/3 
013 
o/3 
o/3 
013 
o/3 
o/3 
013 
o/3 
o/3 
013 

07118l95 B IF.WK4 



HMX 0.31 0.00 0.31 -1.19 0.00 0.31 
RDX 0.30 0.00 0.30 -1.22 0.00 0.30 
1 ,J,BTrinitrobenzene 0.33 0.00 0.33 -1.11 0.00 0.33 
1,3-Dinitrobenzene 0.55 0.00 0.55 -0.80 0.00 0.55 
Tertyl 0.50 0.00 0.50 -0.69 0.00 0.50 
Nitrobenzene 0.37 0.00 0.37 -1 .Ol 0.00 0.37 
2,4,6-Trinitrotoluene 0.31 0.00 0.31 -1.17 0.00 0.31 
4-Amino-2,6-Dinitrotoluene 0.50 0.00 0.50 -0.69 0.00 0.50 
2,6-Dinitrotoluene 0.50 0.00 0.50 -0.69 0.00 0.50 
2&Dinitrotoluene 0.50 0.00 0.50 -0.69 0.00 0.50 
2-Nitrotoluene 0.38 0.00 0.38 -0.98 0.00 0.38 
3-Nitrotoluene 1.30 1.47 3.78 -0.16 1.09 445950.22 

NORMAL 
ARITHMETIC 

MEAN 

TABLE IOB 
STATISTICAL SUMMARY 

GROUNDWATER - YORKTOWN-EASTOVER AQUIFER 
NITRAMINE COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

NORMAL LOG 
NORMAL UPPER 95% LOG LOG UPPER 95% 

STANDARD CONFIDENCE ARITHMETIC STANDARD CONFIDENCE 
DEVIATION INTERVAL MEAN DEVIATION INTERVAL 
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Sample ID 
Date sampled 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

UGIL 

459 
12.4 U 
2.6 UL 

43.6 J 
0.2 u 
2.3 U 

48700 
1.6 J 
2.1 u 
3.9 J 

653 
1.5 u 

1070 J 
4.5 J 
0.2 UL 
5.2 U 

3440J 
2.9 J 
1.7 u 

6850 
5.7 u 
7.1 J 

14.9 J 
5R 

TABLE IOB 
FREQUENCY OF DETECTION SUMMARY 

GROUNDWATER - YORKTOWN-EASTOVER AQUIFER 
TOTAL INORGANICS AND CYANIDE 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

BGGW02A-01 BGGW04A-01 
OQl21/94 1 O/06/94 

UGIL UGIL 

1160 
12.4 U 
2.6 UL 
22 J 
0.2 u 
2.3 U 

37800 
4.7 L 
2.1 u 
4.5 J 

2350 
1.5 UL 

996 J 
12.7 J 
0.2 UL 
5.2 U 

5510 
2.4 U 
1.7 u 

8300 
5.7 u 
7.5 J 

13.3 J 
5u 

519 L 
12.4 U 
3.5 J 
13 J 

0.2 u 
2.3 U 

67100 
1.5 UL 
2.1 u 

2J 
954 
1.5 UL 

3350 J 
18.4 
0.2 u 
5.2 U 

2410 J 
2.4 UL 
1.7 u 

7410 
5.7 u 
3.4 J 

10.7 J 
5u 
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Sample ID 
Date sampled 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 

Zinc 
Cyanide 

MINIMUM MAXIMUM MINIMUM MAXIMUM 
NONDETECTED NONDETECTED DETECTED DETECTED 

NA NA 459 1160 
12.4 U 12.4 U ND ND 
2.6 UL 2.6 UL 3.5 J 3.5 J 
NA NA 13 J 43.6 J 
0.2 u 0.2 u ND ND 
2.3 U 2.3 U ND ND 
NA NA 37800 67100 
1.5 UL 1.5 UL 1.6 J 4.7 L 
2.1 u 2.1 u ND ND 
NA NA 2J 4.5 J 
NA NA 653 2350 
1.5 u 1.5 u ND ND 
NA NA 9965 3350 J 
NA NA 4.5 J 18.4 
0.2 UL 0.2 UL ND ND 
5.2 U 5.2 U ND ND 
NA NA 2410 J 5510 
2.4 U 2.4 U 2.9 J 2.9 J 
1.7 u 1.7 u ND ND 
NA NA 6850 8300 
5.7 u 5.7 u ND ND 
NA NA 3.4 J 7.5 J 
NA NA 10.7 J 14.9 J 

5u 5u ND ND 

TABLE IOB 
FREQUENCY OF DETECTION SUMMARY 

GROUNDWATER - YORKTOWN-EASTOVER AQUIFER 
TOTAL INORGANICS AND CYANIDE 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

BGGW02A-01 

BGGWO4A-01 
BGGWOIA-OI 

BGGWO4A-01 
BGGW02A-01 

BGGW02A-01 
BGGW02A-01 

BGGWO4A-01 
BGGWO4A-01 

BGGWO2A-01 
BGGWOI A-01 

BGGW02A-01 

BGGW02A-01 
BGGWOIA-OI 

3f3 
Ol3 
II3 
313 
OK3 
Ol3 
313 
213 
013 
313 
313 
013 
313 
3l3 
Ol3 
O/3 
3B 
II3 
o/3 
313 
013 
313 
3B 
012 
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TABLE 108 
STATISTICAL SUMMARY 

GROUNDWATER - YORKTOWN-EASTOVER AQUIFER 
TOTAL INORGANICS AND CYANIDE 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

NORMAL NORMAL 
ARITHMETIC STANDARD 

MEAN DEVIATION 

NORMAL 
UPPER 95% LOG LOG 

CONFIDENCE ARITHMETIC . STANDARD 
INTERVAL MEAN DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

712.67 388.56 1367.73 6.48 0.50 11917.27 
6.20 0.00 6.20 I .a2 0.00 6.20 
2.03 1.27 4.17 0.59 0.57 50.03 

26.20 15.73 52.71 3.14 0.61 I 395.08 
0.10 0.00 0.10 -2.30 0.00 0.10 
1.15 0.00 1.15 0.14 0.00 1.15 

51200.00 14809.12 76166.14 lo.82 0.29 Ii 9702.38 
2.35 2.08 5.86 0.58 0.92 13524.44 
1 *OS 0.00 1.05 0.05 0.00 1.05 
3.47 1.31 5.67 1.19 0.43 26.25 

1319.00 905.47 2845.49 7.03 0.66 98057.21 
0.75 0.00 0.75 -0.29 0.00 0.75 

I 805.33 1338.23 4061.41 7.33 0.68 I 55184.15 
il.87 6.99 23.65 2.32 0.73 2891.12 
0.10 0.00 0.10 -2.30 0.00 0.10 
2.60 0.00 2.60 0.96 0.00 2.60 

3786.67 1578.81 6448.32 a.18 0.41 26179.54 
I .77 0.98 3.42 0.48 0.51 30.53 
0.85 0.00 0.85 -0.16 0.00 0.85 

7520.00 731.23 8752.76 a.92 0.10 9086.67 
2.85 0.00 2.85 1.05 0.00 2.85 
6.00 2.26 9.81 1.73 0.44 47.44 

12.97 2.12 16.54 2.55 0.17 19.28 
2.50 0.00 2.50 0.92 0.00 NA 
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Sample ID 
Date sampled 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

BGGWOIADS-OI 
09/08/94 

UG/L 

146 J 
12.4 U 
2.6 UL 

30.9 J 
0.2 u 
2.3 U 

27500 
1.5 u 
2.1 u 

4J 
2.4 J 
1.5 u 

a93 J 
0.6 U 
0.2 UL 
5.2 U 

3530 J 
2.4 U 
1.7 UL 

6930 
5.7 u 
6.3 J 
5.1 J 

TABLE 106 
FREQUENCY OF DETECTION SUMMARY 

GROUNDWATER - YORKTOWN-EASTOVER AQUIFER 
DISSOLVED INORGANICS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

BGGW02ADS01 
09121194 

UG/L 

63.6 J 
12.4 UL 
2.6 U 

15.3 J 
0.2 u 
2.3 U 

24600 
1.5 u 
2.1 u 
1.3 J 
1.9 u 
1.5 UL 

550 J 
1.1 J 
0.2 UL 
5.2 U 

5680 
3.9 K 
1.7 u 

a570 
5.7 u 
3.3 J 
5.9 J 

BGGW04ADS-01 
1 O/O6194 

UGlL 

14.2 J 
la.5 J 
2.3 UL 
12 J 

0.2 u 
2.3 U 

69800 
1.5 u 
2.1 u 
1.1 u 
5.8 J 
1.4 UL 

3410 J 
12.2 J 
0.2 u 
5.2 U 

2560 J 
2.6 U 
1.7 u 

7790 
4u 

2.8 J 
2.9 J 
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Sample ID 
Date sampled 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 

Maiganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

MINIMUM 
NONDETECTED 

NA 
12.4 U 
2.3 UL 
NA 
0.2 u 
2.3 U 
NA 
1.5 u 
2.1 u 
1.1 u 
1.9 u 
1.4 UL 
NA 
0.6 U 
0.2 UL 
5.2 U 
NA 
2.4 U 
1.7 UL 
NA 

4u 
NA 
NA 

TABLE IOB 
FREQUENCY OF DETECTION SUMMARY 

GROUNDWATER - YORKTOWN-EASTOVER AQUIFER 
DISSOLVED INORGANICS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

MAXIMUM MINIMUM MAXIMUM 
NONDETECTED DETECTED DETECTED 

NA 14.2 J 
12.4 U 18.5 J 
2.6 UL ND 
NA 12 J 
0.2 u ND 
2.3 U ND 
NA 24600 
1.5 u ND 
2.1 u ND 
1.1 u 1.3 J 
1.9 u 2.4 J 
1.5 u ND 
NA 550 J 
0.6 U 1.1 J 
0.2 UL ND 
5.2 U ND 
NA 2560 J 
2.6 U 3.9 K 
1.7 UL ND 
NA 6930 
5.7 u ND 
NA 2.8 J 
NA 2.9 J 

146 J 
18.5 J 

ND 
30.9 J 

ND 
ND 

69800 
ND 
ND 

4J 
5.8 J 
ND 

3410 J 
12.2 J 

ND 
ND 

5680 
3.9 K 
ND 

a570 
ND 
6.3 J 
5.9 J 

LOCATION OF 
MAXIMUM 

DETECTED 

BGGWOIADS-01 
BGGW04ADS-01 

BGGWOIADS-01 

BGGW04ADS01 

BGGWOIADS-01 
BGGW04ADS-01 

BGGW04ADS-01 
BGGW04ADS01 

BGGW02ADB01 
BGGW02ADS01 

BGGWOZADS-01 

BGGWOIADS-01 
BGGW02ADS-01 

FREQUENCY 
OF 

DETECTION 

313 
I/3 
o/3 
313 
o/3 
o/3 
313 
o/3 
013 
2l3 
2l3 
o/3 
313 
2l3 
o/3 
o/3 
313 
II3 
o/3 
3t3 
013 
313 
313 
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Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 

Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL 
STANDARD 
DEVIATION 

NORMAL 
UPPER 95% LOG 

CONFIDENCE ARITHMETIC 
INTERVAL MEAN 

LOG 
STANDARD 
DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

74.60 66.58 186.85 3.93 1.18 85574550.36 
10.30 7.10 22.27 2.19 0.63 638.07 

1.25 0.09 1.40 0.22 0.07 1.44 
19.40 10.10 36.42 2.88 0.49 192.05 
0.10 0.00 0.10 -2.30 0.00 0.10 
1.15 0.00 1.15 0.14 0.00 1.15 

40633.33 25300.66 83286.77 10.50 0.57 1005044.33 
0.75 0.00 0.75 -0.29 0.00 0.75 
1.05 0.00 1.05 0.05 0.00 1.05 
1.95 1 .ai 5.01 0.35 0.99 22622.80 
3.05 2.49 7.25 0.86 0.90 15031.70 
0.73 0.03 0.78 -0.31 0.04 0.79 

1617.67 1561.65 4250.40 7.08 0.95 11379199.69 
4.53 6.65 15.75 0.46 1 .aa l.l5E+16 
0.10 0.00 0.10 -2.30 0.00 0.10 
2.60 0.00 2.60 0.96 0.00 2.60 

3923.33 1596.76 6615.25 a.22 0.40 25395.91 
2.13 1.53 4.71 0.60 0.66 158.54 
0.85 0.00 0.85 -0.16 0.00 0.85 

7763.33 820.33 . 9146.29 a.95 0.11 9966.07 
2.57 0.49 3.39 0.93 0.20 4.68 
4.13 I .a9 7.32 1.35 0.43 30.43 
4.63 I .55 7.25 1.49 0.38 19.00 

TABLE IOB 
STATISTICAL SUMMARY 

GROUNDWATER - YORKTOWN-EASTOVER AQUIFER 
DISSOLVED INORGANICS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

07/19/95 BYGWMDZ.WK4 1 



Sample ID 
Date sampled 
Units 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disultide 
1 ,I-Dichloroethene 
1 ,I-Dichloroethane 
Trans 1,2-Dichloroethene 
Cis 1 ,ZDlchloroethene 
Chloroform 
1 ,ZDichloroethane 
Bromochloromethane 
2-Butanone 
1 ,I ,I-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1 ,ZDichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,I ,ZTrichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
QMethyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
1 ,I ,2,2-Te!rach!oroe!hane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Total Xylenes 

BGGW03-01 
09123194 

UGlL 

IU 
IU 
IU 
IU 
2u 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5u 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 

TABLE IOC 
FREQUENCY OF DETECTION SUMMARY 
GROUNDWATER -COLUMBIA AQUIFER 

VOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGGW03-01 D 
09123194 

UGIL 

IU 
IU 
IU 
IU 
2u 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
IU 
IU 
IU 
IV 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5u 
5R 
IU 
? u 
IU 
IU 
IV 
IU 
1U 

BGGW05-01 
09126194 

UGIL 

IV 
IU 
IU 
IU 
2u 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5u 
5R 
IU 
1 u 
IU 
IU 
IU 
IU 
IU 

BGGWO6-01 
lOlO6l94 

UGlL 

IU 
IU 
IU 
IU 

0.5 u 
5R 
IU 
IU 
1 U’ 
IU 
IU 
6 
IU 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5u 
5R 
IU 
IU 
IV 
IU 
IU 
IU 
IU 

BGGWO6-01 D 
1 O/06/94 

UGlL 

IU 
IU 
IU 
IU 
2u 
5R 
IU 
IU 
IU 
IU 
IU 
5 
IU 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5U 
5R 
IU 
iii 
IU 
IU 
IU 
IU 
1U 

BGGW07-01 
09126194 

UGIL 

IU 
IU 
IU 
IU 
2u 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5u 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 

07/16l95 BLGWVF.WK4 1 



Sample ID 
Date sampled 
Units 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulftde 
1 ,I -Dtchloroethene 
1 ,I-Dichloroethane 
Trans 1,2-Dichloroethene 
Cis 1 ,ZDichloroethene 
Chloroform 
1 ,ZDichloroethane 
Bromochloromethane 
2-Butanone 
1 ,I ,I-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1 ,ZDichloropropane 
cis-I ,bDichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,I ,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
QMethyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
1 ,I ,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Total Xylenes 

BGGWO&01 
lOlO5/94 

UGIL 

IU 
IU 
IU 
IU 
2u 
5R 
IU 
IU 
IU 
IU 
IU 
2u 
IU 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
1 u 
5u 
5R 
IV 
IU 
IU 
IU 
IU 
IU 
IU 

TABLE IOC 
FREQUENCY OF DETECTION SUMMARY 
GROUNDWATER - COLUMBIA AQUIFER 

VOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

07118195 BL(L i.WK4 



Sample ID 
Date sampled 
Units 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulftde 
1 ,I-Dichloroethene 
1 ,I -Dichloroethane 
Trans 1,2-Dlchloroethene 
Cis 1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
Bromochloromethane 
ZButanone 
1 ,I ,I-Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
I ,2-Dichloropropane 
cis-I ,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,I ,ZTrichloroethane 
Benzene 
trans-1,3-Dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
i ,i ,2,2-Tntr=c~lnrnath=n~ , “,..A” , “,“...IIU.I~ 

Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Total Xylenes 

MINIMUM 
NONDETECTED 

IU 
IU 
IU 
IU 

0.5 u 
NA 

IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 

NA 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5u 

NA 
IU 
iU 

IU 
IU 
IU 
IU 
IU 

TABLE IOC 
FREQUENCY OF DETECTION SUMMARY 
GROUNDWATER - COLUMBIA AQUIFER 

VOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

MAXIMUM 
NONDETECTED 

IU 
IU 
IU 
IU 
2u 

NA 
IU 
IU 
IU 
1 u 
IU 
2u 
IU 
IU 

NA 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5u 

NA 
IU 
i ‘U 
IU 
IU 
IU 
IU 
IU 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

5 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

6 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

BGGWOB-01 

OR 
OR 
OR 
OR 
OR 
o/o 
Off 
OR 
OR 
OR 
OR 
2l7 
OR 
OR 
o/o 
OR 
Off 
OR 
OR 
Off 
OR 
OR 
OR 
OR 
OR 
Off 
OR 
o/o 
OR 
OR 
OR 
OR 
Off 
OR 
OR 

07/18/95 BLGWVF.WK4 3 



Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
I,1 -0ichloroethene 
1 ,I-Dichloroethane 
Trans 1,2-Dichloroethene 
Cis 1 ,ZDichloroethene 
Chloroform 
1 ,ZDichloroethane 
Bromochloromethane 
2-Butanone 
1 ,I ,I -Trichloroethane 
Carbon Tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,I ,2-Trichloroethane 
Benzene 
trans-I ,3-Dichloropropene 
Bromoform 
ItMethyl-2-pentanone 
ZHexanone 
Tetrachloroethene 
1 ,I ,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Total Xylenes 

NORMAL NORMAL 
ARITHMETIC STANDARD 

MEAN DEVIATION 

NORMAL 
UPPER 95% 

CONFIDENCE 
INTERVAL 

LOG LOG 
ARITHMETIC STANDARD 

MEAN DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

0.50 0.00 0.50 -0.89 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.89 0.28 1.10 -0.20 0.52 1.67 

0.50. 
0.50 
0.50 
0.50 
0.50 
2.00 
0.50 
0.50 

0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
2.50 

0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 

0.00 0.50 -0.69 0.00 0.50 
0.00 0.50 -0.69 0.00 0.50 
0.00 0.50 -0.69 0.00 0.50 
0.00 0.50 -0.69 0.00 0.50 
0.00 0.50 -0.69 0.00 0.50 
2.42 3.77 0.09 1.13 15.98 
0.00 0.50 -0.69 0.00 0.50 
0.00 0.50 -0.69 0.00 0.50 

0.00 0.50 -0.69 0.00 0.50 
0.00 0.50 -0.69 0.00 0.50 
0.00 0.50 -0.69 0.00 0.50 
0.00 0.50 -0.69 0.00 0.50 
0.00 0.50 -0.69 0.00 0.50 
0.00 0.50 -0.69 0.00 0.50 
0.00 0.50 -0.69 0.00 0.50 
0.00 0.50 -0.69 0.00 0.50 
0.00 0.50 -0.69 0.00 0.50 
0.00 0.50 -0.69 0.00 0.50 
0.00 0.50 -0.69 0.00 0.50 
0.00 2.50 0.92 0.00 2.50 

0.00 0.50 -0.69 0.00 0.50 
0.00 0.50 -0.69 0.00 0.50 
0.00 0.50 -0.69 0.00 0.50 
0.00 0.50 -0.69 0.00 0.50 
0.00 0.50 -0.69 0.00 0.50 
0.00 0.50 -0.69 0.00 0.50 
0.00 0.50 -0.69 0.00 0.50 

TABLE IOC 
STATISTICAL SUMMARY 

GROUNDWATER - COLUMBIA AQUIFER 
VOLATILE ORGANIC COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

07/l Q/Q5 BL X.WK4 



Sample ID 
Date sampled 
Units 

Phenol 
Bis(2-chloroethyl)ether 
2-Chlorophenol 
1,9Dichlorobenzene 
1 $Dichlorobenzene 
1 ,ZDichlorobenzene 
2-Methylphenol 
2,2'-Oxybis(l-chloropropane) 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2,4Dimethylphenol 
Bis(2chloroethoxy)methane 
2+Dichlorophenol 
1,2+Trichlorobenzene 
Naphthalene 
4Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadie 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
Z-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4Dinitrophenol 

07/18/95 BLGWSVF.WK4 

BGGW03-01 
09123194 

UGIL 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 u 
10 u 
25 U 

TABLE IOC 
FREQUENCY OF DETECTION SUMMARY 
GROUNDWATER -COLUMBIA AQUIFER 
SEMIVOLATILE ORGANIC COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

BGGW03.01 D 
09123194 

UGiL 

10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 u 
10 u 
25 U 

BGGWOS-01 
09126194 

UGlL 

10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 UJ 
25 UJ 
10 UJ 
25 UJ 
10 UJ 
10 UJ 
10 UJ 
25 UJ 
10 UJ 
25 UJ 

1 

BGGW06-01 
1 o/06/94 

UGIL 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
IO u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 

BGGW06-01 D 
1 O/06/94 

UGlL 

10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 

BGGW07-01 
09126194 

UGlL 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
IO u 
25 U 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 



Sample ID 
Date sampled 
Units 

CNitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3’-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
Bis(2-ethylhexyl)phthalate 
di-n-Octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

BGGWOB-01 
OQi23i94 

UGlL 

25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
IO R 
10 R 
10 R 
10 R 
10 R 
10 R 
10 R 

TABLE IOC 
FREQUENCY OF DETECTION SUMMARY 
GROUNDWATER - COLUMBIA AQUIFER 
SEMIVOLATILE ORGANIC COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

BGGW03-01 D 
OQi23i94 

UGlL 

25 U 
10 u 
10 u 
10 u 
10 u 
IO u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 R 
10 R 
10 R 
10 R 
10 R 
10 R 
10 R 

BGGW05-01 
09/26/94 

UGlL 

25 UJ 
10 UJ 
10 UJ 
10 UJ 
IO UJ 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
78 

IO R 
10 R 
10 R 
10 R 
10 R 
10 R 
10 R 

BGGW06-01 
lOiO6i94 

UGlL 

25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

BGGW06-01 D 
1 O/06/94 

UGIL 

25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

BGGW07-01 
OQi26/94 

UGIL 

25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IB 

10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 

O7i18i95 BL VF.WK4 



Sample ID 
Date sampled 
Units 

Phenol 
Bis(2chloroethyl)ether 
ZChlorophenol 
1 ,3-Dichlorobenzene 
1 $Dichlorobenzene 
1 ,P-Dichlorobenzene 
2-Methylphenol 
2,2-Oxybis(1 chloropropane) 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2,4Dimethylphenol 
Bis(2chloroethoxy)methane 
2,4-Dichlorophenol 
1,2&Trichlorobenzene 
Naphthalene 
QChloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
ZMethylnaphthalene 
Hexachlorocyclopentadie 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4Dinitrophenol 

TABLE IOC 
FREQUENCY OF DETECTION SUMMARY 
GROUNDWATER - COLUMBIA AQUIFER 
SEMIVOLATILE ORGANIC COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

BGGW08-01 
10/05/94 

UGIL 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 

07i18i95 BLGWSVF.WK4 3 





TABLE IOC 
FREQUENCY OF DETECTION SUMMARY 
GROUNDWATER -COLUMBIA AQUIFER 
SEMIVOLATILE ORGANIC COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

Sample ID 
Date sampled 
Units 

Phenol 
Bis(2-chloroethyl)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1 +Dichlorobenzene 
1,2-Dichlorobenzene 
SMethylphenol 
2,2’-Oxybis(l-chloropropane) 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Bis(2-chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4Trichlorobenzene 
Naphthalene 
4Chloroaniline 
Hexachlorobutadiene 
4Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadie 
2,4,6-Trichlorophenol 
2,4,5TrichlorophenoI 
2Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,LtDinitrophenol 

07/18/95 BLGWSVF.WK4 

MINIMUM 
NONDETECTED 

IO u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
10 u 
10 u 
IO u 
25 U 
10 u 
25 U 

MAXIMUM 
NONDETECTED 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

5 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

OR 
OR 
OR 
Off 
OR 
OR 
Off 
OR 
OR 
OR 
OR 
OR 
Off 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
Off 
OR 
OR 
Off 
OR 
OR 
OR 
OR 
OR 
OR 
Off 
OR 



Sample ID 
Date sampled 
Units 

4-Nitrophenol 
Dibenzofuran 
2,QDinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
Bis(2-ethylhexyl)phthalate 
di-n-Octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,bcd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

MINIMUM 
NONDETECTED 

25 u 
IO u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 

18 
10 u 
10 u 
IO u 
10 u 
IO u 
10 u 
10 u 

TABLE IOC 
FREQUENCY OF DETECTION SUMMARY 
GROUNDWATER -COLUMBIA AQUIFER 
SEMIVOLATILE ORGANIC COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

MAXIMUM 
NONDETECTED 

25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
IO u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

Off 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
o/4 
o/4 
o/4 
o/4 
o/4 
014 
014 
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Phenol 5.00 0.00 5.00 1.61 0.00 5.00 
Bis(Z-chloroethyl)ether 5.00 0.00 5.00 1.61 0.00 5.00 
BChlorophenol 5.00 0.00 5.00 1.61 0.00 5.00 
I ,3-Dichlorobenzene 5.00 0.00 5.00 1.61 0.00 5.00 
1 &Dichlorobenzene 5.00 0.00 5.00 1.61 0.00 5.00 
1,2-Dichlorobenzene 5.00 0.00 5.00 1.61 0.00 5.00 
2-Methylphenol 5.00 0.00 5.00 1.61 0.00 5.00 
2,2’-Oxybis(l-chloropropane) 5.00 0.00 5.00 1.61 0.00 5.00 
4-Methylphenol 5.00 0.00 5.00 1.61 0.00 5.00 
N-Nitroso-di-n-propylamine 5.00 0.00 5.00 1.61 0.00 5.00 
Hexachloroethane 5.00 0.00 5.00 1.61 0.00 5.00 
Nitrobenzene 5.00 0.00 5.00 1.61 0.00 5.00 
lsophorone 5.00 0.00 5.00 1.61 0.00 5.00 
2-Nitrophenol 5.00 0.00 5.00 I .61 0.00 5.00 
2,4-Dimethylphenol 5.00 0.00 5.00 I .61 0.00 5.00 
Bis(2-chloroethoxy)methane 5.00 0.00 5.00 1.61 0.00 5.00 
2,4Dichlorophenol 5.00 0.00 5.00 1.61 0.00 5.00 
1,2,QTrichlorobenzene 5.00 0.00 5.00 1.61 0.00 5.00 
Naphthalene 5.00 0.00 5.00 7.61 0.00 5.00 
4-Chloroaniline 5.00 0.00 5.00 4.61 0.00 5.00 
Hexachlorobutadiene 5.00 0.00 5.00 1.61 0.00 5.00 
4-Chloro-3-methylphenol 5.00 0.00 5.00 1.61 0.00 5.00 
Z-Methylnaphthalene 5.00 0.00 5.00 1.61 0.00 5.00 
Hexachlorocyclopentadie 5.00 0.00 5.00 1.61 0.00 5.00 
2,4,6TrichlorophenoI 5.00 0.00 5.00 1.61 0.00 5.00 
2,4,5TrichlorophenoI 12.50 0.00 12.50 2.53 0.00 12.50 
2-Chloronaphthalene 5.00 0.00 5.00 1.61 0.00 5.00 
2-Nitroaniline 12.50 0.00 12.50 2.53 0.00 12.50 
Dimethylphthalate 5.00 0.00 5.00 1.61 0.00 5.00 
Acenaphthylene 5.00 0.00 5.00 1.61 0.00 5.00 
2,6-Dinitrotoluene 5.00 0.00 5.00 1.61 0.00 5.00 
3-Nitroanitine 12.50 0.00 12.50 2.53 0.00 12.50 
Acenaphthene 5.00 0.00 5.00 1.61 0.00 5.00 
2,QDinitrophenol 12.50 0.00 12.50 2.53 0.00 12.50 

07/19/95 BLGWSVX.WK4 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL 
STANDARD 
DEVIATION 

TABLE IOC 
STATISTICAL SUMMARY 

GROUNDWATER - COLUMBIA AQUIFER 
SEMIVOLATILE ORGANIC COMPOUNDS 

BACKGROUND iNVESTlGATlON 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

NORMAL 
UPPER 95% 

CONFIDENCE 
INTERVAL 

LOG 
ARITHMETIC 

MEAN 

1 

LOG 
STANDARD 
DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 



4-Nitrophenol 12.50 0.00 12.50 2.53 0.00 12.50 
Dibenzofuran 5.00 0.00 5.00 1.61 0.00 5.08 
2,CDinitrotoluene 5.00 0.00 5.00 1.61 0.00 5.00 
Diethylphthalate 5.00 0.00 5.00 1.61 0.00 5.09 
4-Chlorophenyl-phenylether 5.00 0.00 5.00 1.61 0.00 5.00 
Fluorene 5.00 0.00 5.00 1.61 0.00 5.90 
4-Nitroaniline 12.50 0.00 12.50 2.53 0.00 12.50 
4,6-Dinitro-Z-methylphenol 12.50 0.00 12.50 2.53 0.00 12.50 
N-Nitrosodiphenylamine 5.00 0.00 5.00 1.61 0.00 5.00 
4Bromophenyl-phenylether 5.00 0.00 5.00 1.61 0.00 5.09 
Hexachtorobenzene 5.00 0.00 5.00 1.61 0.00 5.09 
Pentachlorophenol 12.50 0.00 12.50 2.53 0.00 12.50 
Phenanthrene 5.00 0.00 5.99 1.61 0.00 5.99 
Anthracene 5.00 0.00 5.00 1.61 0.00 5.M) 
Carbazole 5.00 0.00 5.00 1.61 0.00 5.06 
di-n-Butylphthalate 5.00 0.00 5.00 1.61 0.00 5.09 
Fluoranthene 5.00 0.00 5.00 1.61 0.00 5.99 
Pyrene 5.00 0.00 5.99 1.61 0.00 5.00 
Butylbenzylphthalate 5.00 0.00 5.00 1.61 0.00 5.99 
3,3’-Dichlorobenzidine 5.00 0.00 5.00 1.61 0.00 5.00 
Benzo(a)anthracene 5.00 0.00 5.00 1.61 0.00 5.00 
Chrysene 5.00 0.00 5.09 1.61 0.00 5.98 
Bis(2-ethylhexyl)phthalate 4.14 1.70 5.39 1.23 0.86 16.38 
di-n-Octylphthalate 5.00 0.00 5.00 1.61 0.00 5.90 
Benzo(b)fluoranthene 5.00 0.00 5.00 1.61 0.00 5.99 
Benzo(k)fluoranthene 5.00 0.00 5.00 1.61 0.00 5.96 
Benzo(a)pyrene 5.00 0.00 5.00 1.61 0.00 5.99 
Indeno(l,2,3cd)pyrene 5.00 0.00 5.00 1.61 0.00 5.99 
Dibenz(a,h)anthracene 5.00 0.00 5.00 1.61 0.00 5.00 
Benzo(g,h,i)perylene 5.00 0.00 5.00 1.61 0.00 5.09 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL 
STANDARD 
DEVIATION 

TABLE IOC 
STATISTICAL SUMMARY 

GROUNDWATER -COLUMBIA AQUIFER 
SEMIVOLATILE ORGANIC COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

NORMAL 
UPPER 95% LOG LOG 

CONFIDENCE ARITHMETIC STANDARD 
INTERVAL MEAN DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 
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Sample ID 
Date sampled 
Units 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Atdrtn 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4&DDE 
Endrtn 
Endosulfan II 
4,4’-DDD 
Endosulfan Sulfate 
4,4’-DDT 
Methoxychtor 
Endrtn Ketone 
Endrin Aldehyde 
alphaChlordane 
gammaChlordane 
Toxaphene 
Aroclor-1016 
Arcclor-1221 
Aroclor-1232 
Aroctor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

BGGW03-01 
09/23/94 

UGIL 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5u 
IU 
2u 
1u 
IU 
IU 
IU 
IU 

TABLE IOC 
FREQUENCY OF DETECTION SUMMARY 
GROUNDWATER - COLUMBIA AQUIFER 

PESTlClDESlPCBs 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGGW03-01 D 
09/23/94 

UGIL 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5u 
IU 
2u 
IU 
IU 
IU 
IV 
IU 

BGGW05-01 
OQi26lQ4 

UG/L 

0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 

0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.5 UJ 
0.1 UJ 
0.1 UJ 

0.05 UJ 
0.05 UJ 

5 UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

BGGWO6-01 
1 OlO6~94 

UGIL 

0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.1 uj 

0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.5 UJ 
0.1 UJ 
0.1 UJ 

0.05 UJ 
0.05 UJ 

5 UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

BGGWO6-01 D 
1 oKJ8lQ4 

UG/L 

0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.5 UJ 
0.1 UJ 
0.1 UJ 

0.05 UJ 
0.05 UJ 

5 UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

BGGWO7-01 
OQl26lQ4 

UGIL 

0.05 UJ 
0.05 UJ 

0.016 J 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 

0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.5 UJ 
0.1 UJ 
0.1 UJ 

0.05 UJ 
0.05 UJ 

5 UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
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Sample ID 
Date sampled 
Units 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Atdrin 
Heptachlor Epcxide 
Endosulfan I 
Dieldrin 
4,4-DDE 
Endrin 
Endosulfan II 
44’.DOD 
Endosulfan Sulfate 
4,4’-DDT 
Methoxychlor 
Endrtn Ketone 
Endrln Aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor-1016 
Arcclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1246 
Arcclor-1254 
Aroclor-1260 

TABLE IOC 
FREQUENCY OF DETECTION SUMMARY 
GROUNDWATER - COLUMBIA AQUIFER 

PESTlClDESlPCBs 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGGWOt3-01 
10105194 

UGIL 

0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 
0.05 UJ 

0.025 J 
0.05 UJ 

0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.5 UJ 
0.1 UJ 
0.1 UJ 

0.05 UJ 
0.05 UJ 

5 UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

07/I 8195 Bl F.WK4 



Sample ID 
Date sampled 
Units 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor Epcxide 
Endosulfan I 
Dieldrin 
4&DDE 
Endrtn 
Endosulfan II 
4,4’-DDD 
Endosulfan Sulfate 
4,4’-DDT 
Methoxychlor 
Endrtn Ketone 
Endrtn Atdehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

MINIMUM 
NONDETECTED 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5u 
IU 
2u 
1u 
IU 
IU 
IU 
IU 

TABLE IOC 
FREQUENCY OF DETECTION SUMMARY 
GROUNDWATER -COLUMBIA AQUIFER 

PESTlClDESlPCBs 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

MAXIMUM 
NONDETECTED 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5u 
IU 
2u 
IU 
IU 
IU 
IU 
IU 

MINIMUM 
DETECTED 

ND 
ND 

0.016 J 
ND 
ND 
ND 

0.025 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

ND 
ND 

0.016 J 
ND 
ND 
ND 

0.025 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

Off 
Off 

BGGW07-01 II7 
OR 
OR 
OR 

BGGW08-91 It7 
OR 
Off 
Off 
OR 
Off 
OR 
OR 
Off 
OR 
OR 
OR 
OR 
OR 
Off 
OR 
OR 
Off 
OR 
OR 
OR 
OR 
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alpha-BHC 0.03 0.00 0.03 -3.69 0.00 0.02 
beta-BHC 0.03 0.00 0.03 -3.69 0.00 0.02 
delta-BHC 0.02 0.00 0.03 -3.75 0.17 0.03 
gamma-BHC (Lindane) 0.03 0.00 0.03 -3.69 0.00 0.02 
Heptachlor 0.03 0.00 0.03 -3.69 0.00 0.02 
Aldrin 0.03 0.00 0.03 -3.69 0.00 0.02 
Heptachlor Epoxide 0.03 0.00 0.03 -3.69 0.00 0.02 
Endosulfan I 0.03 0.00 0.03 -3.69 0.00 0.02 
Dieldrin 0.05 0.00 0.05 -3.00 0.00 L 0.05 
4,4-DDE 0.05 0.00 0.05 -3.00 0.00 0.05 
Endrin 0.05 0.00 0.05 -3.00 0.00 0.05 
Endosulfan II 0.05 0.00 0.05 -3.00 0.00 0.05 
4,4’-DDD 0.05 0.00 0.05 -3.00 0.00 0.05 
Endosulfan Sulfate 0.05 0.00 0.05 -3.00 0.00 0.05 
4,4’-DDT 0.05 0.00 0.05 -3.00 0.00 0.05 
Methoxychlor 0.25 0.00 0.25 -1.39 0.00 0.25 
Endrin Ketone 0.05 0.00 0.05 -3.00 0.00 0.05 
Endrin Aldehyde 0.05 0.00 0.05 -3.00 0.00 0.05 
alpha-Chlordane 0.03 0.00 0.03 -3.69 0.00 0.02 
gamma-Chlordane 0.03 0.00 0.03 -3.69 0.00 0.02 
Toxaphene 2.50 0.00 2.50 0.92 0.00 2.50 
Aroclor-1016 0.50 0.00 0.50 -0.69 0.00 0.50 
Aroclor-1221 1 .oo 0.00 1.00 0.00 0.00 1 .oo 
Aroclor-1232 0.50 0.00 0.50 -0.69 0.00 0.50 
Aroclor-1242 0.50 0.00 0.50 -0.69 0.00 0.50 
Aroclor-1248 0.50 0.00 0.50 -0.69 0.00 0.50 
Aroclor-1254 0.50 0.00 0.50 -0.69 0.00 0.50 
Aroclor-1260 0.50 0.00 0.50 -0.69 0.00 0.50 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL 
STANDARD 
DEVIATION 

TABLE IOC 
STATISTICAL SUMMARY 

GROUNDWATER - COLUMBIA AQUIFER 
PESTlClDESlPCBs 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

NORMAL 
UPPER 95% 

CONFIDENCE 
INTERVAL 

LOG 
ARITHMETIC 

MEAN 

LOG 
STANDARD 
DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

07/19/95 BLC Y.WK4 



Sample ID 
Date sampled 
Units 

HMX 
RDX 
1,3,5-Trtnttrobenzene 
1 ,3-Dinitrobenzene 
Tertyf 
Nitrobenzene 
2,4&Trinttrotoluene 
4-Amino-2,8-Dtnitrotoluene 
2,6-Dinttrotoluene 
2,QDinttrotoluene 
ZNttrotoluene 
3-Nitrotoluene 

BGGW03-01 
09123194 

UGIL 

0.61 U 
0.59 u 
0.66 u 

1.1 u 
IU 

0.73 u 
0.62 U 

IU 
IU 
IU 

0.75 u 
0.91 u 

TABLE IOC 
FREQUENCY OF DETECTION SUMMARY 
GROUNDWATER -COLUMBIA AQUIFER 

NITRAMINE COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGGW03-01 D BGGWO5-01 BGGWO6-01 
OQ/23/94 OQl26lQ4 1 O/06/94 

UGlL UGlL UGlL 

0.61 U 
0.59 u 
0.66 u 

1.1 u 
IU 

0.73 u 
0.62 U 

IU 
IU 
IU 

0.75 u 
0.91 U 

0.61 U 
0.59 U 
0.66 u 

1.1 u 
2.8 U 

0.73 u 
0.62 U 

IU 
IU 
IU 

0.75 u 
0.91 U 

0.61 U 
0.59 U 
0.66 u 

1.1 u 
IU 

0.73 u 
0.62 U 

IU 
IU 
IU 

0.75 u 
0.91 U 

BGGWU6-01 D 
1 O/06/94 

UG/L 

0.61 U 
0.59 U 
0.86 u 

1.1 u 
IU 

0.73 u 
0.62 U 

IU 
IU 
IU 

0.75 u 
0.91 u 

BGGW07-01 
09/26/94 

UG/L 

0.61 U 
0.59 U 
0.66 u 

1.1 u 
3.7 u 

0.73 u 
0.62 U 

IU 
IU 
IU 

0.75 u 
0.91 U 
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Sample ID 
Date sampled 
Units 

HMX 
RDX 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
Tertyl 
Nitrobenzene 
2,4,6-Trinitrotoluene 
4-Amino-2,8-Dinitrotoluene 
2,6-Dinitrotoluene 
2,4-Dinitrotoluene 
2-Nitrotoluene 
3-Nitrotoluene 

TABLE IOC 
FREQUENCY OF DETECTION SUMMARY 
GROUNDWATER - COLUMBIA AQUIFER 

NITRAMINE COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGGW08-01 
1 o/05/94 

UGlL 

1.1 u 
0.78 U 
0.73 u 

1.3 u 
1.2 u 

0.98 U 
0.95 u 

IU 
1.3 u 

IU 
IU 

0.93 u 

07118195 BI ‘F.WK4 



Sample ID 
Date sampled 
Units 

HMX 
RDX 
1 ,$BTrinitrobenzene 
1,3-Dinitrobenzene 
Tertyl 
Nitrobenzene 
2,4,6-Trinitrotoluene 
4-Amino-2,6-Dinitrotoluene 
2,SDinitrotoluene 
2,4-Dinitrotoluene 
2-Nitrotoluene 
3.Nitrotoluene 

MINIMUM 
NONDETECTED 

0.61 U 
0.59 u 
0.66 u 

1.1 u 
IU 

0.73 u 
0.62 U 

IU 
IU 
IU 

0.75 u 
0.91 u 

TABLE IOC 
FREQUENCY OF DETECTION SUMMARY 
GROUNDWATER - COLUMBIA AQUIFER 

NITRAMINE COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

MAXIMUM 
NONDETECTED 

MINIMUM 
DETECTED 

1.1 u 
0.78 U 
0.73 u 

1.3 u 
3.7 u 

0.98 u 
0.95 U 

IU 
1.3 u 

IU 
IU 

0.93 U 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXtMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

OR 
Off 
OR 
OR 
Off 
Off 
OR 
OR 
OR 
OR 
OR 
OR 
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HMX 0.34 0.09 0.41 -1.10 0.22 0.41 
RDX 0.31 0.04 0.33 -1 .I8 0.11 0.34 
1 ,3,5-Trinitrobenzene 0.34 0.01 0.34 -1.09 0.04 0.35 
1,3-Dinitrobenzene 0.56 0.04 0.59 -0.57 0.06 0.59 
Tettyl 0.84 0.56 1.24 -0.33 0.56 1.55 
Nitrobenzene 0.38 0.05 0.42 -0.97 0.11 0.42 
I&4,6-Trinitrotoluene 0.33 0.06 0.38 -1.11 0.16 0.38 
4-Amino-2,6-Dinitrotoluene 0.50 0.00 0.50 -0.69 0.00 0.50 
2,6-Dinitrotoluene 0.52 0.06 0.56 -0.66 0.10 0.58 
2,4-Dinitrotoluene 0.50 0.00 0.50 -0.69 0.00 0.50 
2-Nitrotoluene 0.39 0.05 0.43 -0.94 0.11 0.43 
3-Nitrotoluene 0.46 0.00 0.46 -0.78 0.01 0.46 

NORMAL 
ARITHMETIC 

MEAN 

TABLE IOC 
STATISTICAL SUMMARY 

GROUNDWATER - COLUMBIA AQUIFER 
NITRAMINE COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

NORMAL LOG 
NORMAL UPPER 95% LOG LOG UPPER 95% 

STANDARD CONFIDENCE ARITHMETIC STANDARD CONFIDENCE 
DEVIATION INTERVAL MEAN DEVIATION INTERVAL 
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Sample ID 
Date sampled 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 

Men&y 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

BGGW03-01 
09123194 

UGIL 

884 
12.4 U 
2.6 UL 

22.2 J 
0.2 u 
2.3 U 
768 J 
2.6 L 
2.1 u 
3.4 J 

2050 
1.5 UL 

489 J 
8.8 J 
0.2 UL 
5.2 U 
788 J 
2.4 U 
1.7 u 

4200 J 
5.7 u 
3.4 J 

12.7 J 
5u 

TABLE IOC 
FREQUENCY OF DETECTION SUMMARY 

GROUNDWATER 
TOTAL INORGANICS AND CYANIDE 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

BGGW03-01 D 
09123194 

UG/L 

2020 
12.4 U 
2.6 UL 

25.4 J 
0.2 u 
2.3 U 
782 J 
3.2 L 
2.1 u 
3.3 J 

3980 
1.8 L 

534 J 
12.2 J 
0.2 UL 
5.2 U 
557 J 
2.4 U 
1.7 u 

3990 J 
5.7 u 

4J 
15.1 J 

5u 

BGGW05-01 
09128194 

UGIL 

3170 
12.4 U 
2.6 UL 

39.2 J 
0.25 K 
2.3 U 

11400 
4.2 L 

5J 
4.2 J 

5370 
1.5 UL 

840 J 
45.8 
0.2 UL 
5.2 U 

1250 J 
2.4 U 
1.7 u 

3670 J 
5.7 u 
6.8 J 

16.6 J 
5u 

BGGWO6-01 
1 O/06/94 

UGIL 

1820 L 
12.4 U 
2.3 U 

25.7 J 
0.25 J 
2.3 U 

5070 
5L 

3.3 J 
2.7 J 

3660 
1.5 UL 

614 J 
32.1 
0.2 u 
5.2 u 

1030 J 
2.4 UL 
1.7 u 

4380 J 
5.7 u 
5.9 J 

20.6 J 
5u 

BGGW06-01 D 
1 o/06/94 

UGIL 

2610 L 
12.4 U 
2.3 U 

26.7 J 
0.27 J 
2.3 U 

4990 J 
6.5 L 
3.1 J 

2J 
4180 

1.5 UL 
687 J 

32.5 
0.2 u 
5.2 U 

1120 J 
2.4 UL 
1.7 u 

4310 J 
5.7 u 
7.7 J 

19.5 J 
5u 

BGGW07-01 
09126194 

UG/L 

3080 
12.4 U 
5.2 L 
53 J 

0.33 K 
2.3 U 

155000 
12.8 L 
3.8 J 
3.9 J 

11600 
1.9 L 

3400 J 
105 
0.2 UL 
5.2 U 

1710 J 
2.4 U 
1.7 u 

7110 
5.7 u 
16 J 

30.2 J 
5u 

07/19/95 BLGWMF.WK4 





Sample ID 
Date sampled 
Units 

Aluminum NA NA 884 3170 
Antimony 12.4 U 12.4 U ND ND 
Arsenic 2.3 U 2.6 UL 5.2 L 5.2 L 
Barium NA NA 22.2 J 53 J 
Beryllium 0.2 u 0.2 u 0.25 K 0.38 K 
Cadmium 2.3 U 2.3 U ND ND 
Calcium NA NA 768 J 155000 
Chromium NA NA 2.6 L 12.8 L 
Cobalt 2.1 u 2.1 u 3.1 J 5J 
Copper NA NA 2J 4.7 J 
Iron NA NA 2050 11600 
Lead 1.5 UL 1.5 UL 1.8 L 2.5 L 
Magnesium NA NA 489 J 3400 J 
Manganese NA NA 8.8 J 105 
Mercury 0.2 UL 0.2 UL ND ND 
Nickel 5.2 U 5.2 U ND ND 
Potassium NA NA 557 J 1710 J 
Selenium 2.4 U 2.4 U ND ND 
Silver 1.7 u 1.7 u ND ND 
Sodium NA NA 3670 J 7110 
Thallium 5.7 u 5.7 u ND ND 
Vanadium NA NA 3.4 J 16 J 
Zinc NA NA 12.7 J 30.2 J 
Cyanide 5u 5U ND ND 

MINIMUM MAXIMUM MINIMUM MAXIMUM 
NONDETECTED NONDETECTED DETECTED DETECTED 

TABLE IOC 
FREQUENCY OF DETECTION SUMMARY 

GROUNDWATER 
TOTAL INORGANICS AND CYANIDE 

BACKGROUND iNVESTlGAT’iDN 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

BGGW05-01 

BGGWO7-01 
BGGW07-01 
BGGW08-01 

BGGW07-01 
BGGW07-01 
BGGW05-01 
BGGW08-01 
BGGW07-01 
BGGW08-01 
BGGW07-01 
BGGW07-01 

BGGW07-01 

BGGW07-01 

BGGW07-01 
BGGW07-01 

7l7 
OR 
II7 
7l7 
5l7 
OR 
7i7 
7l7 
5l7 
7ff 
7ff 
3l7 
747 
7l7 
OR 
OR 
7l7 
OR 
OR 
7l7 
OR 
7i7 
7R 
OR 
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Aluminum 2257.71 792.58 2839.78 7.65 0.44 3588.55 
Antimony 6.20 0.00 6.20 1.82 0.00 6.20 
Arsenic 1.81 1.49 2.91 0.43 0.54 3.20 
Barium 31.37 10.94 39.41 3.40 0.31 41.82 
Beryllium 0.24 0.11 0.32 -1.54 0.54 0.45 
Cadmium 1.15 0.00 1.15 0.14 0.00 1.15 
Calcium 25678.57 57146.11 67645.82 8.44 1.85 4170177.66 
Chromium 5.37 3.53 7.96 1.54 0.54 9.72 
Cobalt 3.07 1.51 4.18 0.97 0.65 7.05 
Copper 3.46 0.91 4.13 1.21 0.29 4.48 
Iron 5478.57 3178.17 7812.57 8.48 0.55 10239.62 
Lead 1.31 0.74 1.86 0.14 0.55 2.43 
Magnesium 1032.14 1050.28 1803.45 6.68 0.66 2181.52 
Manganese 40.67 32.12 64.26 3.43 0.85 143.36 
Mercury 0.10 0.00 0.10 -2.30 0.00 0.10 
Nickel 2.60 0.00 2.60 0.96 0.00 2.60 
Potassium 1033.00 379.83 1311.94 6.88 0.37 1469.64 
Selenium 1.20 0.00 1.20 0.18 0.00 1.20 
Silver 0.85 0.00 0.85 -0.16 0.00 0.85 
Sodium 4860.00 1319.97 5829.37 8.46 0.25 6056.19 
Thallium 2.85 0.00 2.85 1.05 0.00 2.85 
Vanadium 7.26 4.17 10.32 1.87 0.50 12.68 
Zinc 19.61 5.76 23.85 2.94 0.28 25.23 
Cyanide 2.50 0.00 2.50 0.92 0.00 * 2.50 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL 
STANDARD 
DEVIATION 

TABLE IOC 
STATISTICAL SUMMARY 

GROUNDWATER 
TOTAL INORGANICS AND CYANIDE 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

NORMAL LOG 
UPPER 95% LOG LOG UPPER 95% 

CONFIDENCE ARITHMETIC STANDARD CONFIDENCE 
INTERVAL MEAN DEVIATION INTERVAL 
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Sample ID 
Date sampled 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

BGGW03DS-01 
09123194 

UGIL 

11.5 u 
12.4 UL 
2.6 U 
13 J 

0.2 u 
2.3 U 
664 J 
1.5 u 
2.1 u 
2.1 J 
6.4 J 
1.5 UL 

366 J 
5.9 J 
0.2 UL 
5.2 U 
430 J 
2.4 U 
1.7 u 

3780 J 
5.7 u 
1.8 U 

8J 

TABLE IOC 
FREQUENCY OF DETECTION SUMMARY 
GROUNDWATER -COLUMBIA AQUIFER 

DISSOLVED INORGANICS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGGW03DS-01 D BGGW05DS-01 
09123194 09126194 

UGIL UGlL 

11.5 u 11.5 u 
12.4 UL 12.4 UL 
2.6 U 2.6 U 
14 J 23.3 J 

0.2 u 0.2 u 
2.3 U 2.3 U 

611 J 11500 
1.5 u 1.5 u 
2.1 u 3.2 J 
2.3 J 1.1 u 
2.6 J 7.9 J 
1.5 UL 1.5 UL 

389 J 580 J 
6J 23.6 

0.2 UL 0.2 UL 
5.2 U 5.2 U 

441 J 1050 J 
2.4 U 2.4 U 
1.7 u 1.7 u 

3810 J 3690 J 
5.7 u 5.7 u 
1.8 U 1.8 U 

8J 6.6 J 

BGGW06DS01 
1 o/06/94 

UG/L 

11.5 u 
17.4 J 
2.3 UL 

16.4 J 
0.2 u 
2.3 U 

5770 
1.5 u, 
2.1 u 
1.1 u 

6J 
1.4 UL 

462 J 
11.3 J 
0.2 u 
5.2 U 
706 J 
2.6 U 
1.7 u 

4010 J 
4u 

1.8 U 
7.3 J 

BGGW06DS-01 D 
1 o/06/94 

UGIL 

11.5 u 
16.7 J 
2.3 UL 

15.3 J 
0.2 u 
2.3 U 

4740 J 
1.5 u 
2.1 u 
1.1 u 

17.7 J 
1.4 UL 

426 J 
10.2 J 
0.2 u 
5.2 U 
739 J 
2.6 U 
1.7 u 

3930 J 
4u 

1.8 U 
6.4 J 

BGGW07DS01 
09126194 

UGlL 

11.5 u 
12.4 UL 
2.6 U 

37.2 J 
0.2 u 
2.3 U 

129000 
1.5 u 
2.1 u 
1.9 J 

5J 
1.5 UL 

2520 J 
50.4 
0.2 UL 
5.2 U 

1270 J 
2.4 U 
1.7 u 

6720 
5.7 u 
2.7 J 

15.6 J 

07/18/95 BLGWMDF.WK4 



Sample ID 
Date sampled 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

TABLE IOC 
FREQUENCY OF DETECTION SUMMARY 
GROUNDWATER -COLUMBIA AQUIFER 

DISSOLVED INORGANICS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGGW08DS01 
10105/94 

UG/L 

20.9 J 
12.4 UL 
2.6 U 

14.7 J 
0.2 u 
2.3 U 

1900 J 
1.5 u 
4.6 J 
1.5 J 
7.6 J 
1.5 UL 

424 J 
40.6 
0.2 UL 
5.2 U 

679 J 
2.4 U 
1.7 u 

6440 
5.7 u 
1.8 U 

11.6 J 
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Sample ID 
Date sampled 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

MINIMUM 
NONDETECTED 

11.5 u 
12.4 UL 
2.3 UL 
NA 
0.2 u 
2.3 U 
NA 
1.5 u 
2.1 u 
1.1 u 
NA 
1.4 UL 
NA 
NA 
0.2 UL 
5.2 u 
NA 
2.4 U 
1.7 u 
NA 

4u 
1.8 U 
NA 

TABLE IOC 
FREQUENCY OF DETECTION SUMMARY 
GROUNDWATER -COLUMBIA AQUIFER 

DISSOLVED INORGANICS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

MAXIMUM 
NONDETECTED 

11.5 u 
12.4 UL 
2.6 U 
NA 
0.2 u 
2.3 U 
NA 
1.5 u 
2.1 u 
1.1 u 
NA 
1.5 UL 
NA 
NA 
0.2 UL 
5.2 U 
NA 
2.6 U 
1.7 u 
NA 
5.7 u 
1.8 U 
NA 

MINIMUM 
DETECTED 

20.9 J 
16.7 J 

ND 
13 J 
ND 
ND 

611 J 
ND 
3.2 J 
1.5 J 
2.6 J 
ND 

368 J 
5.9 J 
ND 
ND 

430 J 
ND 
ND 

3690 J 
ND 
2.7 J 
8.4 J 

MAXIMUM 
DETECTED 

20.9 J 
17.4 J 

ND 
37.2 J 

ND 
ND 

129000 
ND 
4.6 J 
2.3 J 

17.7 J 
ND 

2520 J 
50.4 

ND 
ND 

1270 J 
ND 
ND 

6720 
ND 
2.7 J 

15.6 J 

LOCATION OF 
MAXIMUM 

DETECTED 

BGGW08DS-01 
BGGW06DS-01 

BGGW07DS-01 

BGGW07DS01 

BGGW08DS01 
BGGW03DS01 D 
BGGW06DS-01 D 

BGGW07DS01 
BGGW07DS-01 

BGGW07DS-01 

BGGW07DS01 

BGGW07DS01 
BGGW07DS-01 

FREQUENCY 
OF 

DETECTION 

II7 
2l7 
OR 
7l7 
OR 
OR 
7ff 
OR 
2R 
4i7 
7i7 
OR 
7i7 
7l7 
OR 
OR 
7i7 
Off 
OR 
7l7 
OR 
II7 
747 

07ll8195 BLGWMDF.WK4 



Aluminum 
Antimony 
Arsenic 
Barium 

Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 

Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

NORMAL NORMAL 
ARITHMETIC STANDARD 

MEAN DEVIATION 

7.91 5.73 12.12 1.93 0.49 12.72 
9.30 5.30 13.19 2.11 0.49 15.37 
1.26 0.07 1.31 0.23 0.06 1.32 

19.13 8.66 25.49 2.88 0.37 27.15 
0.10 0.00 0.10 -2.30 0.00 0.10 
1.15 0.00 1.15 0.14 0.00 1.15 

22026.43 47323.87 56780.36 8.39 1.85 4014772.28 
0.75 0.00 0.75 -0.29 0.00 0.75 
1.86 1.45 2.93 0.42 0.64 3.99 
1.35 0.79 1.93 0.12 0.68 3.19 
7.60 4.79 11.12 1.88 0.57 14.51 
0.74 0.02 0.75 -0.31 0.03 0.76 

738.14 788.75 1317.39 6.33 0.88 1578.52 
21.14 17.88 34.28 2.73 0.88 76.30 
0.10 0.00 0.10 -2.30 0.00 0.10 
2.60 0.00 2.60 0.96 0.00 2.60 

759.29 306.80 984.60 6.56 0.40 1152.24 
1.23 0.05 1.26 0.21 0.04 1.27 
0.85 0.00 0.85 -0.16 0.00 0.85 

4625.71 1341.45 5610.86 8.41 0.26 5833.59 
2.61 0.41 2.91 0.95 0.17 3.01 
1.16 0.68 1.66 0.05 0.42 1.74 
9.07 3.36 11.54 2.16 0.33 12.34 

TABLE IOC 
STATISTICAL SUMMARY 

GROUNDWATER - COLUMBIA AQUIFER 
DISSOLVED INORGANICS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

NORMAL LOG 
UPPER 95% LOG LOG UPPER 95% 

CONFIDENCE ARITHMETIC STANDARD CONFIDENCE 
INTERVAL MEAN DEVIATION INTERVAL 
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Sample ID 
Date sampled 
Units 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1 ,I-Dichloroethene 
1 ,I-Dichloroethane 
Trans-I,2dichloroethene 
Cis-1,2-dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1 ,I ,I-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,I ,2-Trichloroethane 
Benzene 
Trans-1,3-dichloropropene 
Bromoform 
4-Methyl-2.pentanone 
2-Hexanone 
Tetrachloroethene 
1 .I .2.2-Tetrachloroethane 
Toluene 
Chiorobenzene 
Ethylbenzene 
Styrene 
M/P xylenes 
0 xylene 

BGWPSWOI-01 
08102194 

UGlL 

IU 
IU 
IU 
IU 
2u 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
1u 
IU 
1 u 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
5U 
1u 
IU 
IU 
i U 
IU 
IU 
lU 
IU 

TABLE 11 
FREGUENCY OF DETECTION SUMMARY 

FRESHWATER PONDS 
SURFACE WATER 

VOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGWPSWOI-02 
00/02/94 

UGlL 

IU 
IU 
IU 
IU 
2u 

5.9 J 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
5u 
IU 
IU 

1.3 u 
I . . 
1 u 

IU 
IU 
IU 
IU 

BGWPSWOZ-01 
08/02/94 

UGlL 

IU 
IU 
IU 
IU 
2u 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
5U 
IU 
IU 
IU 
- . . 

1; 
IU 
IV 
1 u 

BGWPSWOZ-02 
08/02/94 

UGlL 

IU 
IU 
1u 
IU 
2u 
7J 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
SR 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
1 u 
IU 
IU 
1 u 
5R 
5u 
IU 
IU 

1.2 u 
iii 
IU 
IU 
IU 
1 u 

BGWPSW03-01 
OS/O2194 

UG/L 

IU 
IU 
IU 
IU 
2u 

5.4 J 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
5u 
IU 
IU 
IU 
A . . 
1u 

IU 
IU 
IU 
IU 

BGWPSWO3-01 D 
08102194 

UG/L 

IU 
IU 
IU 
IU 
2u 

9.6 J 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
5u 
IU 
IU 
IU 
* . . 
1U 

IU 
IU 
IU 
IU 

07l19195 BFPVSWF.WK4 1 



Sample ID BGWPSW03-02 
Date sampled oalo2/94 
Units UGIL 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disultide 
1 ,I-Dichloroethene 
1 ,I-Dichloroethane 
Trans.1 ,Zdichloroethene 
Cis-1,2-dichloroethene 
Chloroform 
1,2-Dichloroethane 
P-Butanone 
1 ,l,l-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,I ,2-Trichloroethane 
Benzene 
Trans-1,3-dichloropropene 
Bromoform 
4.Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
1 ,I ,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
M/P xylenes 
0 xylene 

IU 
IU 
IU 
IU 
2u 

5.8 J 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
5U 
IU 
IU 
IU 
1U 
IU 
IU 
1U 
IU 

TABLE 11 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER PONDS 
SURFACE WATER 

VOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGWPSW04-01 
08/02194 

UGIL 

BGPLSW03-01 
08/04/94 

UGIL 

BGPLSW03-02 
oalo4194 

UGIL 

BGPLSWO4-01 
08104/94 

UGIL 

IU 
IU 
IU 
IU 
2u 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
5U 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
1 u 

IU 
IU 
IU 
IU 
2 UJ 

5.6 R 
IU 
IU 
IU 
IU 
IU 
1 u 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
1 u 
IU 
IU 
IU 
IU 
IU 
5R 
5U 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 

IU 
IU 
IU 
IU 
2 UJ 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
1u 
IU 
IU 
5R 
5u 
IU 
IU 
IU 
IU 
1 u 
IU 
IU 
IU 

IU 
IU 
IU 
IU 
2 UJ 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
SR 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
5u 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 

BGPLSW04-01 D 

UG/L 

IU 
IU 
IU 
IU 
2 UJ 
5R 
IU 
1U 
IU 
IU 
IU 
1 u 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
5u 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
1 u 

07119195 BF IF.WK4 



m
 



Sample ID 
Date sampled 
Units 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1 ,I-Dichloroethene 
1 ,I-Dichloroethane 
Trans-1,2-dichloroethene 
Cis-1,2-dichloroethene 
Chloroform 
1.2-Dichloroethane 
2-Butanone 
1 ,I .I-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-I ,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,I ,2-Trichloroethane 
Benzene 
Trans-1,3-dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
L-Hexanone 
Tetrachloroethene 
1 ,I ,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
MIP xylenes 
0 xylene 

MINIMUM 
NONDETECTED 

1 u 
IU 
IU 
1u 
2 UJ 

NA 
IU 
1 u 
IU 
IU 
IV 
IU 
IU 
5u 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 

NA 
5u 
IU 
IU 
IU 
1 u 
IU 
1 u 
IU 
IU 

TABLE 11 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER PONDS 
SURFACE WATER 

VOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

MAXIMUM 
NONDETECTED 

1.7 u 
IU 
IU 
IU 
2 UJ 

NA 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5u 
IU 
IV 
IU 
IU 
IU 
IU 
IU 
IU 
IV 
IV 
IU 

NA 
5u 
IU 
IU 
IV 
IU 
1u 
IV 
IU 
IU 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.5 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.5 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF 
MAXIMUM 

DETECTED 

FREQUENCY 
OF 

DETECTION 

o/5 
015. 
015 
o/5 
o/5 
o/o 
o/5 
o/5 
o/5 
015 
o/5 
015 
015 
011 
015 
o/5 
o/5 
o/5 
015 

BGPLSW04-02 115 
o/5 
o/5 
o/5 
o/5 
o/5 
o/o 
015 
o/5 
o/5 
o/5 
o/5 
o/5 
o/5 
o/5 
015 

07llQl95 BFI :F.WK4 



Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1 ,I-Dichloroethene 
1 ,I-Dichloroethane 
Trans-1,2-dichloroethene 
Cis-1,2-dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1 ,I,&Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1 ,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,I ,2-Trichloroethane 
Benzene 
Trans-1,3-dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
1 ,I ,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
MIP xylenes 
0 xylene 

07/19/95 BFPVSWZWK4 1 

NORMAL NORMAL 
ARITHMETIC STANDARD 

MEAN DEVIATION 

NORMAL 
UPPER 95% 

CONFIDENCE 
INTERVAL 

LOG LOG 
ARITHMETIC STANDARD 

MEAN DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

0.57 0.16 0.72 -0.59 0.24 0.76 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
1 .oo 0.00 1 .oo 0.00 0.00 1 .oo 

0.50 0.00 
0.50 0.00 
0.50 0.00 
0.50 0.00 
0.50 0.00 
0.50 0.00 
0.50 0.00 
2.50 ERR 
0.50 0.00 
0.50 0.00 
0.50 0.00 
0.50 0.00 
0.50 0.00 
0.50 0.00 
0.50 0.00 
0.50 0.00 
0.50 0.00 
0.50 0.00 
0.50 0.00 

0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 

0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 

-0.69 0.00 0.50 
-0.69 0.00 0.50 
-0.69 0.00 0.50 
-0.69 0.00 0.50 
-0.69 0.00 0.50 
-0.69 0.00 0.50 
-0.69 0.00 0.50 
0.92 ERR NA 

-0.69 0.00 0.50 
-0.69 0.00 0.50 
-0.69 0.00 0.50 
-0.69 0.00 0.50 
-0.69 0.00 0.50 
-0.69 0.00 0.50 
-0.69 0.00 0.50 
-0.69 0.00 0.50 
-0.69 0.00 0.50 
-0.69 0.00 0.50 
-0.69 0.00 0.50 

2.50 0.00 2.50 0.92 0.00 2.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 

,‘ 

TABLE 11 
STATISTICAL SUMMARY 
FRESHWATER PONDS 

SURFACE WATER 
VCLATILE ORGANIC CCMPCUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 



Sample ID 
Date sampled 
Units 

Phenol 
Bis(2-chloroethyi)ether 
2Chlorophenol 
1 ,BDlchlorobenzene 
1 +Dichlorobenzene 
1,2-Dichlorobenzene 
2-Methyiphenol 
2,2-Oxybls(l-chloropropane) 
4Methylphenol 
N-Nitroso-dl-n-propamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
ZNitrophenol 
2+Dlmethylphend 
Bis(2chloroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
ZMethylnaphthalene 
Hexachlorocyclopentadie 
2,4,S-Trichlorophenol 
2,4,5TrlchlorophenoI 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthyiene 
2,5-Dinitrotoluene 
3-Nitroanlline 
Acenaphthene 

BGWPSWOI-01 
08/23/94 

UG/L 

10 u 
IO u 
10 u 
IO u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
25 u 
10 u 
25 u 
IO u 
10 u 
10 u 
25 U 
IO u 

TABLE 11 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER PONDS 
SURFACE WATER 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGWPSWOI -02 
08/23/94 

UGIL 

IO u 
10 u 
10 u 
IO u 
IO u 
10 u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
IO u 
25 u 
IO u 
25 u 
IO u 
IO u 
10 u 
25 U 
IO u 

BGWPSW02-01 
08l2394 

UGlL 

IO u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
IO u 
10 u 
IO u 
IO u 
10 u 
IO u 
10 u 
10 u 
IO u 
10 u 
10 u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
25 U 
10 u 
25 U 
10 u 
10 u 
IO u 
25 u 
IO u 

BGWPSWO2-02 
08123194 

UGlL 

10 u 
10 u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
10 u 
10 u 
10 u 
IO u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
25 U 
IO u 
25 U 
IO cl 
10 u 
IO u 
25 u 
10 u 

BGWPSWO3-01 
08123194 

UG/L 

10 u 
10 u 
10 u 
IO u 
IO u 
IO u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
25 U 
10 u 
25 U 
IO u 
IO u 
IO u 
25 u 
10 u 

BGWPSW03-01 D 
08l2w94 

UGIL 

10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
IO u 
10 u 
IO u 
10 u 
IO u 
IO u 
10 u 
25 U 
IO u 
25 U 
10 u 
IO u 
IO u 
25 U 
IO u 

07/18/95 BFPSVSWF.WK4 



Sample ID BGWPSWOl-01 
Date sampled 00123194 
Units UGIL 

2,QDinitrophenol 
4Nitrophenol 
Diberuofuran 
2,4-Dinitrotoluene 
Diethytphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nttrosodiphenylamine 
4Bromophenyt-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3’-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
Bis(2-ethylhexyhphthalate 
di-n-Octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

25 U 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 u 
10 u 
10 u 
10 u 
25 U 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

TABLE 11 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER PONDS 
SURFACE WATER 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGWPSWOl-02 
08/23/94 

UGlL 

BGWPSWO2-01 
08123194 

UGIL 

BGWPSWOZ-02 
08123194 

UG/L 

25 U 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 u 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 

25 U 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

25 U 
25 U 
10 u 
10 u 
10 u 
IO u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

BGWPSW03-01 
08/23/94 

UGIL 

25 U 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

BGWPSWO3-01 D 
08123194 

UG/L 

25 U 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

07/l a195 B’ SWF.WK4 



Sample ID 
Date sampled 
Units 

Phenol 
Bis(2chloroethyt)ether 
2Chlorophenol 
1,3-Dichlorobenzene 
1 +Dichlorobenzene 
1 ,2-Dichlorobenzene 
2-Methytphenol 
2,2’-Oxybis(l-chloropropane) 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
P+Dimethyiphenol 
Bls(2-chloroethoxy)methane 
2,4-Dichlorophenol 
1 ,P,QTrichlorobenzene 
Naphthalene 
QChloroaniline 
Hexachlorobutadiene 
4Chloro-3-methylphenol 
ZMethylnaphthalene 
Hexachlorocyclopentadie 
2,4,5-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
P-Nitroaniline 
Dimethyiph!hala!e 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroanlllne 
Acenaphthene 

07/l E/95 BFPSVSWF.WK4 

BGWPSW03-02 
08123194 

UGIL 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 u 
?O u 
10 u 
10 u 
25 U 
10 u 

TABLE 11 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER PONDS 
SURFACE WATER 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGWPSWO4-01 
OS/23194 

UG/L 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
?O u 
10 u 
10 u 
25 U 
10 u 

BGPLSW03-01 
08123194 

UGIL 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
24 U 
10 u 
24 U 
?I! u 
10 u 
10 u 
24 U 
10 u 

3 

BGPLSW03-02 
08123194 

UGlL 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
24 U 
10 u 
24 U 
!O u 
10 u 
10 u 
24 U 
10 u 

BGPLSWO4Cl 
OS123194 

UG/L 

IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
24 U 
10 u 
24 U 
!O u 
10 u 
10 u 
24 U 
10 u 

BGPLSWO4-02 
08/23/94 

UGIL 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
24 U 
10 u 
24 U 
?O u 
10 u 
10 u 
24 U 
10 u 



TABLE 11 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER PONDS 
SURFACE WATER 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID 
Date sampled 
Units 

2,4Dinitrophenol 
4Nitrophenol 
Dibenzofuran 
2,4Dinitrotoluene 
Diethylphthalate 
QChlorophenyl-phenylether 
Fluorene 
4Nitroaniline 
4,6-Dlnttro-2-methylphenol 
N-Nitrosodiphenylamlne 
4Bromophenyt-phenytether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3’-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
Bls(2-ethyihexyi)phthalate 
di-n-Octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

BGWPSWO3-02 
00/23/94 

UGlL 

25 U 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

BGWPSWO4-01 
08123194 

UGIL 

25 U 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

BGPLSW03-01 
08/23/94 

UG/L 

24 U 
24 U 
10 u 
10 u 
10 u 
10 u 
10 u 
24 U 
24 U 
10 u 
10 u 
10 u 
24 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

BGPLSW03-02 
08/23/94 

UGlL 

24 U 
24 U 
10 u 
10 u 
IO u 
10 u 
10 u 
24 U 
24 U 
10 u 
10 u 
10 u 
24 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

BGPLSWO4-01 
08/23/94 

UGIL 

24 U 
24 U 
10 u 
10 u 
10 u 
IO u 
10 u 
24 u 
24 U 
10 u 
10 u 
10 u 
24 U 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 

BGPLSWO4-02 
08123194 

UGIL 

24 U 
24 U 
10 u 
10 u 
10 u 
10 u 
10 u 
24 U 
24 U 
10 u 
10 u 
10 u 
24 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 UJ 
10 UJ 
IO UJ 
10 UJ 
10 UJ 
10 UJ 

07/I 8195 Br SWF.WK4 



Sample ID 
Date sampled 
Units 

Phenol 
Bis(Z-chloroethyt)ether 
2-Chlorophenol 
1 ,3-Dichlorobenzene 
1,4Dichlorobenzene 
1,2-Dichlorobenzene 
2-Methylphenol 
2,2’-Oxybis(1 chloropropane) 
4Methylphenol 
N-Nitroso-di-n-propylamlne 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nttrophenol 
2,4Dimethylphenol 
Bis(2chloroethoxy)methane 
2,4Dichlorophenol 
1,2,4Trichlorobenzene 
Naphthalene 
4Chloroaniline 
Hexachlorobutadiene 
4Chloro3methylphenoI 
2-Methylnaphthalene 
Hexachlorocyclopentadie 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dime?hy!phtha!a!e 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
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MINIMUM 
NONDETECTED 

10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
24 U 
10 u 
24 U 
10 u 
10 u 
10 u 
24 U 
10 u 

TABLE 11 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER PONDS 
SURFACE WATER 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

MAXIMUM 
NONDETECTED 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 U 
!O u 
10 u 
10 u 
25 U 
10 u 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

5 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

0112 
0112 
Oil2 
o/12 
o/12 
o/12 
0112 
o/12 
O/l 2 
O/l 2 
0112 
o/12 
0112 
0112 
O/l 2 
0112 
Of12 
O/l 2 
O/l 2 
o/12 
o/12 
O/l2 
O/l 2 
o/12 
0112 
0112 
o/12 
o/12 
Ol? 2 
O/l 2 
o/12 
0112 
0112 



Sample ID 
Date sampled 
Units 

2,4Dinitrophenol 
4Nitrophenol 
Dibenzofuran 
2,QDinitrotoluene 
Diethylphthalate 
4Chlorophenyl-phenylether 
Fluorene 
QNitroaniline 
4,6-Din&o-2-methylphenol 
N-Nitrosodiphenylamine 
4Bromophenyi-phenylether 
Hexachloroberuene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butytbenzylphthalate 
3,3-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
Bis(2-ethylhexyt)phthalate 
di-n-Octylphthalate 
Benzo(b)fluoranthene 
Beruo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,l)perylene 

MINIMUM 
NONDETECTED 

24 U 
24 U 
10 u 
10 u 
10 u 
10 u 
10 u 
24 U 
24 U 
10 u 
10 u 
10 u 
24 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

TABLE 11 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER PONDS 
SURFACE WATER 

SEMlVOLATlLE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

MAXIMUM MINIMUM MAXIMUM 
NONDETECTED DETECTED - DETECTED 

25 U 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND , 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

0112 
0112 
0112 
Oil2 
0112 
0112 
0112 
0112 
Oil2 
0112 
Oil2 
0112 
0112 
O/l 2 
Oil2 
Oil2 
O/l 2 
0112 
O/12 
Oil2 
Oil2 
O/f2 
0112 
0112 
Oil2 
0112 
0112 
O/l 2 
0112 
Oil2 
OH 2 
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TABLE 11 
STATISTICAL SUMMARY 

FRESHWATER PONDS 
SURFACE WATER 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Phenol 5.00 0.00 5.00 1.61 0.00 5.00 
Bis(Z-chloroethyl)ether 5.00 0.00 5.00 1.61 0.00 5.00 
2-Chlorophenol 5.00 0.00 5.00 1.61 0.00 5.00 
1 ,3-Dichlorobenzene 5.00 0.00 5.00 1.61 0.00 5.00 
1,4Dichlorobenzene 5.99 0.00 5.00 1.62 0.00 5.00 
1 ,ZDichlorobenzene 5.00 0.00 5.90 1.61 0.00 5.00 
2-Methylphenol 5.00 0.00 5.00 1.61 0.00 5.00 
2,2’-Oxybis(l-chloropropane) 5.00 0.00 5.00 1.61 0.00 5.00 
4Methylphenol 5.00 0.00 5.00 1.61 0.00 5.09 
N-Nitroso-di-n-propylamine 5.00 0.00 5.00 1.61 0.00 5.00 
Hexachloroethane 5.00 0.00 5.00 1.61 0.00 5.00 
Nitrobenzene 5.00 0.00 5.00 1.61 0.00 5.99 
lsophorone 5.00 0.00 5.00 1.61 0.00 5.00 
2-Nitrophenol 5.00 0.00 5.00 1.61 0.00 5.00 
2,rlDimethyiphenol 5.00 0.00 5.00 1.61 0.00 5.00 
Bis(2-chloroethoxy)methane 5.09 0.00 5.00 1.61 0.00 5.00 
2,rlDlchlorophenol 5.00 0.00 5.00 1.61 0.00 5.99 
1,2,4Trichlorobenzene 5.00 0.00 5.99 1.61 0.00 5.00 
Naphthalene 5.00 0.00 5.00 1.61 0.00 5.00 
4Chloroaniline 5.00 0.00 5.09 1.61 0.00 5.00 
Hexachlorobutadiene 5.00 0.00 5.00 I .61 0.00 5.00 
4Chloro-3-methylphenol 5.00 0.00 5.00 1.61 0.00 5.00 
2-Methylnaphthalene 5.00 0.00 5.00 1.61 0.00 5.00 
Hexachlorocyclopentadie 5.00 0.00 5.00 1.61 0.00 5.00 
2,4,6-Trichlorophenol 5.00 0.00 5.00 1.61 0.00 5.00 
2,4,5-Trichlorophenol 12.33 0.25 12.46 2.51 0.02 12.47 
2-Chloronaphthalene 5.00 0.00 5.00 1.61 0.00 5.00 
ZNitroaniline 12.33 0.25 12.46 2.51 0.02 12.47 
Dimethylphthalate 5.00 0.00 5.09 1.61 0.00 5;oo 
Acenaphthylene 5.00 0.00 5.00 1.61 0.00 5.00 
2,6-Dinitrotoluene 5.00 0.00 5.00 1.61 0.00 5.00 
3-Nitroaniline 12.33 0.25 12.46 2.51 0.02 12.47 
Acenaphthene 5.00 0.00 5.00 1.61 0.00 5.00 
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NORMAL 
ARITHMETIC 

MEAN 

NORMAL 
STANDARD 
DEVIATION 

NORMAL 
UPPER 95% 

CONFIDENCE 
INTERVAL 

LOG LOG 
ARITHMETIC STANDARD 

MEAN DEVIATION 

1 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 



2,4Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4Dinitrotoluene 
Diethylphthalate 
4Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3’-Dichlorobenzidine 
Bento(a)anthracene 
Chr-ysene 
Bis(Z-ethylhexyl)phthalate 
di-n-Octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

NORMAL NORMAL 
ARITHMETIC STANDARD 

MEAN DEVIATION 

12.33 0.25 12.46 2.51 0.02 12.47 
12.33 0.25 12.46 2.51 0.02 12.47 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 

12.33 0.25 12.46 2.51 0.02 12.47 
12.33 0.25 12.46 2.51 0.02 12.47 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 

12.33 0.25 12.46 2.51 0.02 12.47 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.99 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 

TABLE 11 
STATISTICAL SUMMARY 

FRESHWATER PONDS 
SURFACE WATER 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGtNlA 

NORMAL LOG 
UPPER 95% LOG LOG UPPER 95% 

CONFIDENCE ARITHMETIC STANDARD CONFIDENCE 
INTERVAL MEAN DEVIATION INTERVAL 

07119195 BFP’ ‘qWX.WK4 



TABLE 11 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER PONDS 
SURFACE WATER 
PESTlClDESlPCBs 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

Sample ID 
Date sampled 
Units 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aidrin 
Heptachlor Epcxide 
Endosulfan I 
Dieldrtn 
4$-DDE 
Endrin 
Endosulfan II 
4,4’-DDD 
Endosulfan Sulfate 
4,4’-DOT 
Methoxychlor 
Endrin Ketone 
Endrin Aldehyde 
alphaChlordane 
gamma-Chlordane 
Toxaphene 
Arcclor-1016 
Aroclor-1221 
Arcclor-1232 
Aroclor-1242 
Aroclor-1248 
Arcclor-1254 
Arcclor-1260 

BGWPSWO1-01 
08/23194 

UG/L 

0.050 UL 
0.050 UL 
0.050 UL 
0.050 UL 
0.0!50 UL 
0.050 UL 
0.050 UL 
0.050 UL 
0.10 UL 
0.10 UL 
0.10 UL 
0.10 UL 
0.10 UL 
0.10 UL 
0.10 UL 
0.50 UL 
0.10 UL 
0.10 UL 

0.050 UL 
0.050 UL 

5.0 UL 
1.0 UL 
2.0 UL 
1.0 UL 
1.0 UL 
1.0 UL 
1.0 UL 
1.0 UL 

BGWPSWOI -02 
08123194 

UG/L 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

BGWPSW02-01 
08/23194 

UGIL 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

BGWPSWO2-02 
08123194 

UGIL 

0.050 UL 
0.050 UL 
0.050 UL 
0.050 UL 
0.050 UL 
0.050 UL 
0.050 UL 
0.050 UL 
0.10 UL 
0.10 UL 
0.10 UL 
0.10 UL 
0.10 UL 
0.10 UL 
0.10 UL 
0.50 UL 
0.10 UL 
0.10 UL 

0.050 UL 
0.050 UL 

5.0 UL 
1.0 UL 
2.0 UL 
1.0 UL 
1.0 UL 
1.0 UL 
1.0 UL 
1.0 UL 

BGWPSWO3-01 
08123t94 

UG/L 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

BGWPSWO3.01 D 
08cM194 

UGIL 

0.050 UL 
0.050 UL 
0.050 UL 
0.050 UL 
0.050 UL 
0.050 UL 
0.050 UL 
0.050 UL 
0.10 UL 
0.10 UL 
0.10 UL 
0.10 UL 
0.10 UL 
0.10 UL 
0.10 UL 
0.50 UL 
0.10 UL 
0.10 UL 

0.050 UL 
0.050 UL 

5.0 UL 
1.0 UL 
2.0 UL 
1.0 UL 
1.0 UL 
1.0 UL 
1.0 UL 
1.0 UL 
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Sample ID 
Date sampled 
Units 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrtn 
4$-DDE 
Endrin 
Endosulfan II 
4,4-DDD 
Endosulfan Sulfate 
4,4’-DDT 
Methoxychlor 
Endrin Ketone 
Endrin Aldehyde 
alphaChlordane 
gamma-Chlordane 
Toxaphene 
Aroclor-I 016 
Aroclor-I 221 
Aroclor-I 232 
Aroclor-I 242 
Aroclor-1248 
Arcclor-1254 
Arcclor-I 260 

BGWPSW03-02 
08/23/94 

UG/L 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

TABLE 11 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER PONDS 
SURFACE WATER 
PESTlClDESlPCBs 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

BGWPSWO4-01 BGPLSW03-01 
08123194 08123194 

UGlL UGIL 

0.050 UJ 0.050 UJ 
0.050 UJ 0.050 UJ 
0.050 UJ 0.050 UJ 
0.050 UJ 0.050 UJ 
0.050 UJ 0.050 UJ 
0.050 UJ 0.050 UJ 
0.050 UJ 0.050 UJ 
0.050 UJ 0.050 UJ 

0.10 UJ 0.10 UJ 
0.10 UJ 0.10 UJ 
0.10 UJ 0.10 UJ 
0.10 UJ 0.10 UJ 
0.10 UJ 0.10 UJ 
0.10 UJ 0.10 UJ 
0.10 UJ 0.10 UJ 
0.50 UJ 0.50 UJ 
0.10 UJ 0.10 UJ 
0.10 UJ 0.10 UJ 

0.050 UJ 0.050 UJ 
0.050 UJ 0.050 UJ 

5.0 UJ 5.0 UJ 
1.0 UJ 1.0 UJ 
2.0 UJ 2.0 UJ 
1.0 UJ 1.0 UJ 
1.0 UJ 1.0 UJ 
1.0 UJ 1.0 UJ 
1.0 UJ 1.0 UJ 
1.0 UJ 1.0 UJ 

BGPLSWO3-02 
08123194 

UGIL 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 

0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

BGPLSW04-01 
08L?3/94 

UG/L 

0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 
0.050 UJ 

0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.10 UJ 
0.50 UJ 
0.10 UJ 
0.10 UJ 

0.050 UJ 
0.050 UJ 

5.0 UJ 
1.0 UJ 
2.0 UJ 
1.0 UJ 
1.0 UJ 
1.0 UJ 
1.0 UJ 
1.0 UJ 

BGPLSW04-02 
08/23/94 

UG/L 

o.o!a u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 

0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
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TABLE 11 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER PONDS 
SURFACE WATER 
PESTlClDESlPCBs 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

Sample ID 
Date sampled 
Units 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4,4-DDE 
Endrin 
Endosulfan II 
4,4-DDD 
Endosulfan Sulfate 
4/t’-DDT 
Methoxychlor 
Endrin Ketone 
Endrin Aldehyde 
alpha-Chlordane 
gammaChlordane 
Toxaphene 
Aroclor-1016 
Aroclor-I 221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-I 254 
Aroclor-1260 

MINIMUM MAXIMUM 
NONDETECTED NONDETECTED 

0.05 UL 
0.05 UL 
0.05 UL 
0.05 UL 
0.05 UL 
0.05 UL 
0.05 UL 
0.05 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL ’ 
0.1 UL 
0.1 UL 
0.1 UL 
0.5 UL 
0.1 UL 
0.1 UL 

0.05 UL 
0.05 UL 

5 UL 
1 UL 
2 UL 
1 UL 
1 UL 
1 UL 
1 UL 
1 UL 

0.05 UL 
0.05 UL 
0.05 UL 
0.05 UL 
0.05 UL 
0.05 UL 
0.05 UL 
0.05 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.5 UL 
0.1 UL 
0.1 UL 

0.05 UL 
0.05 UL 

5 UL 
I UL 
2 UL 
1 UL 
1 UL 
1 UL 
I UL 
1 UL 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

019 
019 
o/9 
O/9 
o/9 
019 
019 
019 
019 
o/9 
019 
o/9 
019 
019 
019 
o/9 
019 
019 
o/9 
019 
019 
019 
019 
019 
019 
019 
019 
019 
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alpha-BHC 0.03 0.00 0.03 -3.69 0.00 0.02 
beta-BHC 0.03 0.00 0.03 -3.69 0.00 0.02 
delta-BHC 0.03 0.00 0.03 -3.69 0.00 0.02 
gamma-BHC (Lindane) 0.03 0.00 0.03 -3.69 0.00 0.02 
Heptachlor 0.03 0.00 0.03 -3.69 0.00 0.02 
Aldrin 0.03 0.00 0.03 -3.69 0.00 0.02 
Heptachlor Epoxide 0.03 0.00 0.03 -3.69 0.00 0.02 
Endosulfan I 0.03 0.00 0.03 -3.69 0.00 0.02 
Dieldrin 0.05 0.00 0.05 -3.00 0.00 0.05 
4$-DDE 0.05 0.00 0.05 -3.00 0.00 0.05 
Endrin 0.05 0.00 0.05 -3.00 0.00 0.05 
Endosulfan II 0.05 0.00 0.05 -3.00 0.00 0.05 
4,4’-DDD 0.05 0.00 0.05 -3.00 0.00 0.05 
Endosulfan Sulfate 0.05 0.00 0.05 -3.00 0.00 0.05 
4,4’-DDT 0.05 0.00 0.05 -3.00 0.00 0.05 
Methoxychlor 0.25 0.00 0.25 -1.39 0.00 0.25 
Endrin Ketone 0.05 0.00 0.05 -3.00 0.00 0.05 
Endrin Aldehyde 0.05 0.00 0.05 -3.00 . 0.00 0.05 
alpha-Chlordane 0.03 0.00 0.03 -3.69 0.00 0.02 
gamma-Chlordane 0.03 0.00 0.03 -3.69 0.00 0.02 
Toxaphene 2.50 0.00 2.50 0.92 0.00 2.50 
Aroclor-1016 0.50 0.00 0.50 -0.69 0.00 0.50 
Aroclor-1221 1 .oo 0.00 1 .oo 0.00 0.00 1 .oo 
Aroclor-I 232 0.50 0.00 0.50 -0.69 0.00 0.50 
Aroclor-1242 0.50 0.00 0.50 -0.69 0.00 0.50 
Aroclor-I 246 0.50 0.00 0.50 -0.69 0.00 0.50 
Aroclor-I 254 0.50 0.00 0.50 -0.69 0.00 0.50 
Aroclor-1260 0.50 0.00 0.50 -0.69 0.00 0.50 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL 
STANDARD 
DEVIATION 

TABLE 11 
STATISTICAL SUMMARY 

FRESHWATER PONDS 
SURFACE WATER 
PESTlClDESlPCBs 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

NORMAL 
UPPER 95% LOG LOG 

CONFIDENCE ARITHMETIC STANDARD 
INTERVAL MEAN DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 
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Sample ID 
Date sampled 
Units 

HMX 
RDX 
1,3,5-Trinitrobenzene 
I ,3-Dinitrobenzene 
Tertyl 
Nitrobenzene 
2,4,6-Trinitrotoluene 
4-Amino-2,6-Dinitrotoluen 
2-Am-DNT 
2,6-Dinitrotoluene 
2+Dinitrotoluene 
DNT (isomeric mixture) 
2-Nitrotoluene 
4-Nitrotoluene 
3-Nitrotoluene 

BGWPSWOl-01 
08iO2l94 

UGlL 

0.61 U 
0.59 u 
0.66 u 

1.1 u 
IU 

0.73 u 
0.62 U 

IU 
IU 
IU 
IU 

1.5 u 
0.75 u 
0.91 u 
0.91 u 

TABLE 11 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER PONDS 
SURFACE WATER 

NITRAMINE COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGWPSWOI -02 
08/02/94 

UGIL 

0.61 U 
0.59 u 
0.66 u 

1.1 u 
IU 

0.73 u 
0.62 U 

IU 
IU 
IU 
IU 

1.5 u 
0.75 u 
0.91 u 
0.91 u 

BGWPSW02-01 
08/02/94 

UGIL 

0.61 U 
0.59 u 
0.66 u 

1.1 u 
IU 

0.73 u 
0.62 U 

IV 
IU 
1u 
IU 

1.5 u, 
0.75 u 
0.91 u 
0.91 u 

BGWPSWOZ02 
08102l94 

UGlL 

0.61 U 
0.59 u 
0.66 U 

1.1 u 
IU 

0.73 u 
0.62 U 

IU 
IU 
IU 
IU 

1.5 u 
0.75 u 
0.91 u 
0.91 u 

BGWPSWOJ-01 
08/02/94 

UGIL’ 

0.61 U 
0.59 u 
0.66 u 

1.1 UJ 
IU 

0.73 u 
0.62 U 

IU 
IU 
IU 
IU 

1.5 u 
0.75 u 
0.91 u 
0.91 u 

BGWPSW03-01 D 
08/02/94 

UGlL 

0.61 U 
0.59 u 
0.66 u 

1.1 u 
IU 

0.73 u 
0.62 U 

lU 
IU 
IU 
IU 

1.5 u 
0.75 u 
0.91 u 
0.91 u 

07/18/95 BFPESWF.WK4 



Sample ID 
Date sampled 
Units 

HMX 
RDX 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
Tertyl 
Nitrobenzene 
2,4,6-Trinitrotoluene 
4-Amino-2,6-Dinitrotoluen 
2-Am-DNT 
2,6-Dinitrotoluene 
2+Dinitrotoluene 
DNT (isomeric mixture) 
2-Nitrotoluene 
4-Nitrotoluene 
3-Nitrotoluene 

BGWPSWO3-02 
08lOZ94 

UG/L 

0.61 U 
0.59 u 
0.66 U 

1.1 u 
IU 

0.73 u 
0.62 U 

IU 
1U 
IU 
IU 

1.5 u 
0.75 u 
0.91 u 
0.91 u 

TABLE 11 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER PONDS 
SURFACE WATER 

NITRAMINE COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGWPSW0401 
08/02/94 

UGlL 

0.61 U 
0.59 u 
0.66 u 

1.1 u 
IU 

0.73 u 
0.62 U 

IU 
1U 
IU 
IU 

1.5 u 
0.75 u 
0.91 u 
0.91 u 

BGPLSW03-01 
08104194 

UGIL 

0.61 U 
0.59 u 
0.66 u 

1.1 u 
IU 

0.73 u 
0.62 U 

IU 
IU 
IU 
IU 

1.5 u 
0.75 u 
0.91 u 
0.91 u 

BGPLSWOJ-02 
08/04/94 

UGIL 

0.61 U 
0.59 u 
0.66 u 

1.1 u 
IU 

0.73 u 
0.62 U 

IU 
IU 
IU 
IU 

1.5 u 
0.75 u 
0.91 u 
0.91 u 

BGPLSW0401 
08/04/94 

UG/L 

0.61 U 
0.59 u 
0.66 u 

1.1 u 
1u 

0.73 u 
0.62 U 

IU 
IU 
IU 
IU 

1.5 u 
0.75 u 
0.91 u 
0.91 u 

BGPLSW04-01 D 
08/04/94 

UGIL 

0.61 U 
0.59 u 
0.66 u 

1.1 u 
1u 

0.73 u 
0.62 U 

IU 
IU 
IU 
IU 

1.5 u 
0.75 u 
0.91 u 
0.91 u 
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Sample ID 
Date sampled 
Units 

HMX 
RDX 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
Tertyi 
Nitrobenzene 
2,4,6-Trinitrotoluene 
4-Amino-2,6-Dinitrotoluen 
2-Am-DNT 
2,6-Dinitrotoluene 
2,QDinitrotoluene 
DNT (isomeric mixture) 
2-Nitrotoluene 
4Nitrotoluene 
3-Nitrotoluene 

MINIMUM 
NONDETECTED 

0.61 U 
0.59 u 
0.66 u 

1.1 u 
IU 

0.73 u 
0.62 U 

1u 
IU 
IU 
IU 

1.5 u 
0.75 u 
0.91 u 
0.91 u 

TABLE 11 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER PONDS 
SURFACE WATER 

NITRAMINE COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

MAXIMUM MINIMUM 
NONDETECTED DETECTED 

0.61 U 
0.59 u 
0.66 u 

1.1 u 
IU 

0.73 u 
0.62 U 

IU 
IU 
IU 
IU 

1.5 u 
0.75 u 
0.91 u 
0.91 u 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

O/l 3 
O/l 3 
0113 
O/l 3 
0113 
O/l 3 
O/l 3 
O/l 3 
O/l 3 
O/I 3 
O/l 3 
O/l 3 
O/l 3 
O/l 3 
O/l 3 

07/18/95 B ’ WF.WK4 



HMX 
RDX 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
Tertyl 
Nitrobenzene 
2,4,6-Trinitrotoluene 
4-Amino-2,6-Dinitrotoluen 
2-Am-DNT 
2,6-Dinitrotoluene 
2,4-Dinitrotoluene 
DNT (isomeric mixture) 
2-Nitrotoluene 
4-Nitrotoluene 
3-Nitrotoluene 

NORMAL NORMAL 
ARITHMETIC STANDARD 

MEAN DEVIATION 

NORMAL 
UPPER 95% LOG 

CONFIDENCE ARITHMETIC 
INTERVAL MEAN 

LOG 
STANDARD 
DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

0.31 0.00 0.31 -1.19 0.00 0.31 
0.30 0.00 0.30 -1.22 0.00 0.30 
0.33 0.00 0.33 -1.11 0.00 0.33 
0.55 0.00 0.55 -0.60 0.00 0.55 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.37 0.00 0.37 -1 .Ol 0.00 0.37 
0.31 0.00 0.31 -1.17 0.00 0.31 
0.50 0.00 0.50 -0.69 0.00 4 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.75 0.00 0.75 -0.29 0.00 0.75 
0.38 0.00 0.38 -0.98 0.00 0.38 
0.46 0.00 0.46 -0.79 0.00 0.46 
0.46 0.00 0.46 -0.79 0.00 0.46 

TABLE 11 
STATISTICAL SUMMARY 

FRESHWATER PONDS 
SURFACE WATER 

NITRAMINE COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

07/19/95 BFPESWX.WK4 



Sample ID BGWPSWOI-01 
Date sampled 08/02/94 
Units UGIL 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

21.5 J 
37 UL 

IU 
22.5 J 

IV 
5u 

26300 
3u 
4u 
5u 

782 
IU 

1150 J 
46.3 
0.1 UL 
16 U 

1570 u 
IU 
4u 

3560 J 
1 UL 
4u 

3.4 J 
IO u 

TABLE 11 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER PONDS 
SURFACE WATER 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGWPSWOI-02 
08/02/94 

UGIL 

BGWPSW02-01 
08/02/94 

UGlL 

50 J 22.5 J 
37 UL 37 UL 
5.2 J IU 

27.9 J 21.7 J 
IU 1u 
5u 5u 

30400 26300 
3u 3u 
4u 4u 
5u 5u 

17300 686 
IU IU 

1360 J 1130 J 
425 43.1 
0.1 UL 0.1 UL 
16 U 16 U 

1570 u 1570 u 
1 UL IU 
4u 4u 

4250 J 3670 J 
1 UL 1 UL 
4u 4u 
3u 3u 

IO u IO u 

BGWPSWOP-02 
08/02/94 

UGIL 

28.8 J 
37 UL 

6.1 J 
21.7 J 

IU 
5u 

30100 
3u 
4u 
5u 

15400 
IU 

1310 J 
408 
0.1 UL 
16 U 

1570 u 
IU 
4u 

4080 J 
1 UL 
4u 

4.3 J 
IO u 

BGWPSW03-01 
08/02/94 

UGlL 

18 U 
37 UL 
1.8 J 

21.4 J 
IU 
5u 

25509 
3u 
4u 
5u 

705 
IU 

1130 J 
37.8 
0.1 UL 
16 U 

1570 u 
IU 
4u 

3690 J 
1 UL 
4u 

3.4 J 
IO u 

BGWPSWO3.01 D 
08/02/94 

UGIL 

18 U 
37 UL 

IU 
21.6 J 

IU 
5u 

26100 
3u 
4u 
5u 

702 
IU 

1140 J 
38.4 
0.1 UL 
16 U 

1570 u 
IK 
4u 

3690 J 
1 UL 
4u 
3u 

IO u 

07/18/95 BFPMSWF.WK4 1 



Sample ID BGWPSWOJ-02 
Date sampled 08/02/94 
Units UGIL 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

54.6 J 
37 UL 
2.3 J 

49.8 J 
IU 
SU 

26900 
3u 
4u 
5U 

6730 
IU 

1180 J 
255 
0.1 UL 
16 U 

1570 u 
lU 
4u 

3770 J 
1 UL 
4u 

4.3 J 
10 u 

TABLE 11 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER PONDS 
SURFACE WATER 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGWPSW04-01 
08/02/94 

UGlL 

BGPLSW03-01 
08104194 

UGlL 

BGPLSWOJ-02 
08/04/94 

UGlL 

18 U 
37 UL 

IU 
21.6 J 

IU 
5U 

26500 
3u 
4u 
5U 

639 
1 u 

1150 J 
33.9 
0.1 UL 
16 U 

1570 u 
IU 
4u 

3610 J 
1 UL 
4u 

3.4 J 
10 u. 

102 J 
37 u 

IU 
4.7 J 

IU 
5u 

10100 
3u 

6.9 J 
5U 

878 
IU 

1620 J 
37.8 
0.1 u 
16 U 

1570 u 
IU 
4u 

4590 J 
1 UL 
4u 

3.4 J 
10 u 

611 
37 u 
2.1 J 
134 J 

1 u 
5u 

9740 
3 u’ 

4.8 J 
5u 

2660 
IU 

1560 J 
139 
0.1 u 
16 U 

1570 u 
IU 
4u 

4090 J 
1 UL 

5.9 J 
3.4 J 
10 u 

BGPLSW0401 
08104194 

UGIL 

123 J 
37 u 

IU 
5.4 J 

IU 
5u 

10200 
3u 

4.8 J 
5u 

888 
IU 

1580 J 
43.1 
0.1 u 
16 U 

1570 u 
IU 
4u 

444OJ 
1 UL 
4u 

5.6 J 
10 u 

BGPLSW04-01 D 
08104194 

UGIL 

142 J 
37 u 
1.1 J 
5.6 J 

IU 
5u 

10500 
3u 

4.2 J 
5u 

914 
1U 

1600 J 
45.1 
0.12 J 
19.6 K 
1570 u 

IU 
4u 

4620 J 
1 UL 
4u 

3.4 J 
IO u 

07118195 BF ‘vF.WK4 



Sample ID 
Date sampled 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

TABLE 11 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER PONDS 
SURFACE WATER 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGPLSW0402 
08104l94 

UGIL 

149 J 
37 u 
1.2J 

14.4 J 
IU 

5.7 K 
11400 

3u 
4u 
5u 

1050 
1u 

1600 J 
49.8 
0.1 u 
16 U 

1570 u 
1u 
4u 

4970 J 
1 UL 
4u 

5.6 J 
10 u 

0708195 BFPMSWF.WK4 3 



Sample ID 
Date sampled 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 

Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

MINIMUM 
NONDETECTED 

18 U 
37 UL 

IU 
NA 

IU 
5u 

NA 
3u 
4u 
5U 

NA 
IV 

NA 
NA 
0.1 UL 
16 U 

1570 u 
IU 
4u 

NA 
1 UL 
4u 
3u 

10 u 

TABLE 11 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER PONDS 
SURFACE WATER 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

MAXIMUM MINIMUM MAXIMUM 
NONDETECTED DETECTED DETECTED 

18 U 
37 UL 

lU 
NA 

IU 
5u 

NA 
3u 
4u 
5u 

NA 
IU 

NA 
NA 
0.1 UL 
16 U 

1570 u 
IU 
4u 

NA 
1 UL 
4u 
3u 

10 u 

21.5 J 
ND 
1.1 J 
4.7 J 
ND 
5.7 K 

9740 
ND 
4.2 J 
ND 

639 
ND 

1130 J 
33.9 
0.12 J 
19.6 K 

ND 
1K 

ND 
3560 J 

ND 
5.9 J 
3.4 J 
ND 

611 
ND 
6.1 J 
134 J 
ND 
5.7 K 

30400 
ND 
6.9 J 
ND 

17300 
ND 

1620 J 
425 
0.12 J 
19.6 K 

ND 
IK 

ND 
4970 J 

ND 
5.9 J 
5.6 J 
ND 

LOCATION OF 
MAXIMUM 

DETECTED 

BGPLSW03-02 

BGWPSWO2-02 
BGPLSWOJ-02 

BGPLSW0402 
BGWPSWOI-02 

BGPLSW03-01 

BGWPSWOI-02 

BGPLSW03-01 
BGWPSWOI-02 
BGPLSW0401 D 
BGPLSW04-01 D 

BGWPSWO3-01 D 

BGPLSWO402 

BGPLSWOJ-02 
BGPLSWOQ02 

FREQUENCY 
OF 

DETECTION 

10113 
0113 
7/l 3 
13113 
0113 
II13 
13113 
O/l 3 
4/l 3 
O/l 3 
13113 
O/l 3 
13113 
13113 
1113 
II13 
O/l 3 
II13 
O/l 3 
13113 
O/l 3 
II13 

10113 
O/l 3 

07/I 8195 Bf WF.WK4 



I 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 

Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

NORMAL NORMAL 
ARITHMETIC STANDARD 

MEAN DEVIATION 

102.42 161.34 182.16 3.84 1.30 448.63 
18.50 0.00 18.50 2.92 0.00 18.50 

1.75 1.86 2.67 0.13 0.93 3.76 
28.64 33.77 45.33 2.94 0.92 61.52 

0.50 0.00 0.50 -0.69 0.00 0.50 
2.75 0.89 3.18 0.98 0.23 3.10 

20772.31 8672.96 25058.81 9.84 0.49 28629.90 
1.50 0.00 1.50 0.41 0.00 1.50 
2.98 1.64 3.79 0.98 0.46 3.93 
2.50 0.00 2.50 0.92 0.00 2.50 

3794.92 5827.93 6675.31 7.40 1.22 10960.64 
0.50 0.00 0.50 -0.69 0.00 0.50 

1346.92 213.36 1452.37 7.19 0.16 1464.96 
123.41 144.19 194.67 4.32 0.96 260.85 

0.06 0.02 0.06 -2.93 0.24 0.06 
8.89 3.22 10.48 2.15 0.25 10.14 

785.00 0.00 785.00 6.67 0.00 785.00 
0.54 0.14 0.61 -0.64 0.19 0.59 
2.00 0.00 2.00 0.69 0.00 2.00 

4079.23 462.07 4307.60 8.31 0.11 4327.52 
0.50 0.00 0.50 -0.69 0.00 0.50 
2.30 1.08 2.83 0.78 0.30 2.71 
344 1.36 4.11 1.15 0.46 4.64 
5.00 0.00 5.00 1.61 0.00 5.00 

TABLE 11 
STATISTICAL SUMMARY 

FRESHWATER PONDS 
SURFACE WATER 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

NORMAL LOG 
UPPER 95% LOG LOG UPPER 95% 

CONFIDENCE ARITHMETIC STANDARD CONFIDENCE 
INTERVAL MEAN DEVIATION INTERVAL 
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Sample ID 
Date sampled 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

TABLE 11 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER PONDS 
SURFACE WATER 

DISSOLVED INORGANICS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGWPSWOI DS-01 BGWPSWOI DS-02 BGWPSW02DS-01 BGWPSWOZDS-02 BGWPSW03DS-01 BGWPSW03DS-01 D 
08/02/94 08lO2l94 08102/94 08lOZ94 08/02/94 08lO2l94 

UGIL UGIL UGIL UGIL UGIL UGIL 

18 U 
37 UL 

IU 
19.5 J 

IU 
5U 

27700 
3u 
4u 
5u 

58.2 J 
IU 

1170 J 
IU 

NA 
16 U 

1570 u 
IU 
4u 

3770 J 
IU 
4u 
3u 

18 U 
37 UL 

IU 
16.8 J 

1U 
5u 

31200 
3u 
4u 
5u 

233 
IU 

1340 J 
375 
NA 
16 U 

1570 u 
IU 
4u 

4140 J 
1 UL 
4u 
3, u 

18 U 
37 UL 

IU 
20 J 

IU 
5U 

27700 
3u 
4u 

11.6 J 
49.8 J 

IU 
1200 J 

IJ 
NA 
16 U 

1570 u 
IU 
4u 

3840 J 
1 UL 
4u 
3u 

18 U 
37 UL 
1.1 J 

15.6 J 
1u 
5u 

30600 
3u 
4u 
5u 

935 
IU 

1320 J 
412 
NA 
16 U 

1570 u 
IU 
4u 

4050 J 
1 UL 
4u 
3u 

18 U 
37 UL 

1u 
19.2 J 

IU 
5u 

26800 
3u 
4u 
5u 

59.2 J 
IU 

1160 J 
IU 

NA 
16 U 

1570 u 
IU 
4u 

3680 J 
IU 
4u 
3u 

18 U 
37 u 

1 UL 
19.1 J 

IU 
5u 

27100 
3u 
4u 
5U 

51.1 J 
IU 

1180 J 
IU 

NA 
16 U 

1570 u 
IU 
4u 

3700 J 
IU 
4 UL 
3u 

07/18/95 BFPDMSWF.WK4 



Sample ID BGWPSW03DS02 BGWPSW04DS01 
Date sampled 08lO294 08/02/94 
Units UGlL UGlL 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

TABLE 11 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER PONDS 
SURFACE WATER 

DISSOLVED INORGANICS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGPLSW03DS-01 
08/04/94 

UGIL 

BGPLSW03DS02 
08/04/94 

UG/L 

18 U 18 U 18 U 18 U 
37 UL 37 UL 37 u 37 u 

1u IU IU 1U 
12 J 17.8 J 3.5 J 2u 

IU IU IU IU 
5u 5u 5.4 K 5u 

28500 27800 10500 10000 
3u 3u 3u 3u 
4u 4u 4.2 J 4.2 J 
5u 5u 11.6 J 14.2 J 

2520 41.6 J 244 317 
IU IU IU IU 

1230 .I 1210 J 1670 J 1610 J 
278 IU 2.7 J 11.6 J 
NA NA NA NA 
16 U 16 U 16 U 16 U 

1570 u 1570 u 1570 u 1570 u 
1 L IU IU IU 
4u 4u 4u 4u 

3760 J 3890 J 4890 J 4360 J 
IU 1 UL 1 UL 1 UL 
4u 4u 4u 4u 
3u 3u 3.4 J 3.4 J 

BGPLSW04DS-01 
08104194 

UGlL 

18 U 
37 u 

1 J 
2.3 J 

IU 
5u 

11100 
3u 

5.3 J 
13.1 J 
268 

IU 
1710 J 

3.4 J 
NA 
16 U 

1570 u 
IU 
4u 

4890 J 
1 UC 
4u 

BGPLSW04DS-01 D 
08104194 

UGIL 

18 U 
37 u 

IU 
2u 
IU 
5lJ 

11000 
3u 

5.3 J 
12.5 J 
255 

IU 
1690 J 

2.7 J 
NA 
16 U 

1570 u 
IU 
4u 

4900 J 
1 UL 
4u 

5.6 J 3u 

07/l 8195 B’ SWF.WK4 



Sample ID 
Date sampled 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

TABLE 11 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER PONDS 
SURFACE WATER 

DISSOLVED INORGANICS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGPLSW04DS-02 
08104194 

UGlL 

24.5 J 
37 u 

IU 
2u 
IU 
5U 

11700 
3u 
4u 

12.1 J 
328 

IU 
1760 J 

3.1 J 
NA 
16 U 

1570 u 
IU 
4u 

5040 
1 UL 
4u 
3u 

07/18/95 BFPDMSWF.WK4 3 



Sample ID 
Date sampled 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

MINIMUM 
NONDETECTED 

18 U 
37 UL 

IU 
2u 
IU 
5u 

NA 
3u 
4u 
5u 

NA 
IU 

NA 
IU 

NA 
16 U 

1570 u 
IU 
4u 

NA 
IU 
4u 
3u 

TABLE 11 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER PONDS 
SURFACE WATER 

DISSOLVED INORGANICS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

MAXIMUM MINIMUM MAXIMUM 
NONDETECTED DETECTED DETECTED 

18 U 
37 UL 

IU 
2u 
IU 
5u 

NA 
3u 
4.u 
5u 

NA 
IU 

NA 
IU 

NA 
16 U 

1570 u 
IU 
4u 

NA 
IU 
4u 
3u 

24.5 J 
ND 

IJ 
2.3 J 
ND 
5.4 K 

10000 
ND 
4.2 J 

11.6 J 
41.6 J 

ND 
1160 J 

IJ 
ND 
ND 
ND 

1 L 
ND 

3680 J 
ND 
ND 
3.4 J 

24.5 J 
ND 
1.1 J 
20 J 
ND 
5.4 K 

31200 
ND 
5.3 J 

14.2 J 
2520 

ND 
1760 J 
412 
ND 
ND 
ND 

1 L 
ND 

5040 
ND 
ND 
5.6 J 

LOCATION OF 
MAXIMUM 

DETECTED 

BGPLSW04DS-02 

BGWPSWO2DS02 
BGWPSW02DS01 

BGPLSW03DS01 
BGWPSWOI DS-02 

BGPLSW04DS01 D 
BGPLSW03DS02 
BGWPSW03DS-02 

BGPLSW04DS02 
BGWPSW02DS02 

BGWPSW03DS-02 

BGPLSW04DS02 

BGPLSW04DS-01 

FREQUENCY 
OF 

DETECTION 

II13 
0113 
2l13 
IO/13 
O/l 3 
l/l3 
13113 
O/l 3 
4113 
6/l 3 
13113 
O/l 3 
13113 
9/l 3 
o/o 
Oil 3 
O/l 3 
II13 
O/l 3 
13113 
O/l 3 
O/l 3 
3/I 3 

07118195 BI SWF.WK4 



Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

NORMAL NORMAL 
ARITHMETIC STANDARD 

MEAN DEVIATION 

10.19 4.30 12.32 2.27 0.28 11.78 
18.50 0.00 18.50 2.92 0.00 18.50 
0.58 0.21 0.69 -0.58 0.28 0.68 

11.45 8.25 15.53 1.91 1.28 63.45 
0.50 0.00 0.50 -0.69 0.00 0.50 
2.72 0.80 3.12 0.98 0.21 3.05 

21669.23 8987.25 26111.07 9.88 0.49 29832.09 
1.50 0.00 1.50 0.41 0.00 1.50 
2.85 1.36 3.52 0.96 0.42 3.67 
7.12 5.24 9.71 1.66 0.84 14.25 

412.30 676.21 746.51 5.23 1.25 1344.15 
0.50 0.00 0.50 -0.69 0.00 0.50 

1403.85 241.61 1523.26 7.23 0.17 1536.10 
83.96 157.10 161.61 1.66 2.58 26620.96 

8.00 0.00 8.00 2.08 0.00 8.00 
785.00 0.00 785.00 6.67 0.00 785.00 

0.54 0.14 0.61 -0.64 0.19 0.59 
2.00 0.00 2.00 0.69 0.00 2.00 

4223.85 525.73 4463.68 8.34 0.12 4506.51 
0.50 0.00 0.50 -0.69 0.00 0.50 
2.00 0.00 2.00 0.69 0.00 2.00 
2.11 1.27 2.73 0.63 0.45 2.74 

TABLE 11 
STATISTICAL SUMMARY 

FRESHWATER PONDS 
SURFACE WATER 

DISSOLVED lNORGANlCS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

NORMAL LOG 
UPPER 95% LOG LOG UPPER 95% 

CONFIDENCE ARlTHMETtC STANDARD CONFIDENCE 
INTERVAL MEAN DEVIATION INTERVAL 

07llSl95 BFPDMSWX.WK4 



Sample ID 
Date sampled 
Units 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon dlsulfide 
1 ,I-Dichloroethene 
1 ,I-Dichloroethane 
Trans-1,2-dichloroethene 
Cis-1 ,f-dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1 ,I ,I-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,I ,2-Trichloroethane 
Benzene 
Trans.1,3-dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
1 ,1,2,2-Tetrachloroethane 
Toluene 
ChiOiObtXiZeii~ 

Ethylbenzene 
Styrene 
M/P xylenes 
0 xylene 

07/19/95 FSVSWF.WM 

BGCPSWOI-01 
oalo6l94 

UGIL 

IU 
1u 
IV 
IU 

0.6 B 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IV 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 

5U 
IU 
IU 
IU 
I?! 
IU 
IU 
IU 
IU 

TABLE 12 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER STREAMS 
SURFACE WATER 

VOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGCPSW02.01 
oalo8l94 

UGIL 

IU 
IU 
IU 
IU 
2u 
SR 
IU 
IU 
IU 
IU 
1U 
IU 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
1 u 
5R 

5u 
IU 
IU 
IU 
:?I 
IU 
IU 
IU 
IU 

BGCPSW03-01 
08106194 

UGlL 

IU 
1u 
IU 
IU 
2u 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
1u 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 

5U 
IU 
IU 
IU 
1 ‘L! 
IU 
IU 
IU 
IU 

1 

BGCPSW03-01 D 
oa196/94 

UGlL 

IJ 
IU 
IU 
IU 

0.7 B 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
1u 
5R 

SU 
IU 
IU 
IU 
?!J 
IU 
IU 
IU 
IU 

BGCPSW04-01 
08107194 

UG/L 

IU 
IU 
IU 
IU 
2u 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 

5u 
IU 
IU 
IU 
?U 
IU 
IU 
IU 
IU 

BGCPSWO5-01 
08107/94 

UGlL 

1 UJ 
1 UJ 
1 UJ 
1 UJ 
2 UJ 
5R 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
5 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
5 UJ 
5 UJ 
1 UJ 
1 UJ 
1 UJ 
? UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 



Sample ID 
Date sampled 
Units 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disultide 
1 ,I-Dichloroethene 
1 ,I-Dichloroethane 
Trawl ,2-dichloroethene 
Cis-I ,2-dlchloroethene 
Chloroform 
1,2-Dichloroethane 
2Butanone 
1 ,I,+Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1 ,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,I ,2-Trichloroethane 
Benzene 
Trans-1,3-dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
P-Hexanone 
Tetrachloroethene 
1 ,I ,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
M/P xylenes 
0 xylene 

BGTNSWO&01 
08/20/94 

UGlL 

IU 
1u 
1 u 
IU 
2u 

6.5 BJ 
1 u 
IU 
1U 
1U 
IU 
1U 
1 u 
5R 
IU 
IU 
IU 
1u 
IU 
1 u 
1 u 
IU 
IU 
IU 
IU 
5R 

5U 
1u 
IU 
IU 
IU 
IU 
1u 
IU 
IU 

TABLE 12 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER STREAMS 
SURFACE WATER 

VOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

0711 S/95 FS’ WK4 



Sample ID 
Date sampled 
Units 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1 .I -Dichloroethene 
1 ,I-Dichloroethane 
Trans-1,2-dichloroethene 
Cis-1,2-dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1 ,I ,I-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,I ,2-Trichloroethane 
Benzene 
Trans-1,3-dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
1 ,I ,2,2-Tetrachloroethane 
Toluene 
Chlorobenzeiie 
Ethylbenzene 
Styrene 
M/P xylenes 
0 xylene 

07/19/95 FSVSWF.WK4 

MINIMUM MAXIMUM 
NONDETECTED NONDETECTED 

IU 
IU 
IU 
IU 

0.6 B 
6.5 BJ 

IU 
IU 
IU 
IU 
IU 
IU 
IU 
5 UJ 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5 UJ 
5U 
IU 
IU 
IU 
? ‘U 
1 u 
IU 
IU 
IU 

IU 
IU 
IU 
IU 
2u 

6.5 BJ 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5 UJ 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5 UJ 
5u 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 

TABLE 12 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER STREAMS 
SURFACE WATER 

VCLATiLE GRGANiC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

MINIMUM 
DETECTED 

IJ 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

3 

MAXIMUM 
DETECTED 

IJ 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

BGCPSW03-01 D II7 
o/7 
Ol7 
o/7 
o/7 
O/l 
o/7 
o/7 
o/7 
o/7 
o/7 
017 
o/7 
O/l 
o/7 
017 
017 
o/7 
o/7 
017 
017 
o/7 
017 
o/7 
017 
O/l 
o/7 
O/7 
o/7 
o/7 
O!? 
o/7 
o/7 
o/7 
o/7 



Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1 ,I-Dichloroethene 
1 .I-Dichloroethane 
Trans.1,2-dichloroethene 
Cis-1,2-dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 .I .2-Trichloroethane 
Benzene 
Trans.-1,3-dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
1 ,I ,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
M/P xylenes 
0 xylene 

NORMAL NORMAL 
ARITHMETIC STANDARD 

MEAN DEVIATION 

0.57 0.19 
0.50 0.00 
0.50 0.00 
0.50 0.00 
0.81 0.33 
3.25 ERR 
0.50 0.00 
0.50 0.00 
0.50 0.00 
0.50 0.00 
0.50 0.00 
0.50 0.00 
0.50 0.00 
2.50 ERR 
0.50 0.00 
0.50 0.00 
0.50 0.00 
0.50 0.00 
0.50 0.00 
0.50 0.00 
0.50 0.00 
0.50 0.00 
0.50 0.00 
0.50 0.00 
0.50 0.00 
2.50 ERR 
2.50 0.00 
0.50 0.00 
0.50 0.00 
0.50 0.00 
0.50 0.00 
0.50 0.00 
0.50 0.00 
0.50 0.00 
0.50 0.00 

TABLE 12 
STATISTICAL SUMMARY 
FRESHWATER STREAMS 

SURFACE WATER 
VOLATILE ORGANIC COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

NORMAL 
UPPER 95% 

CONFIDENCE 
INTERVAL 

0.71 
0.50 
0.50 
0.50 
1.05 

0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 

0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 

2.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 

LOG 
ARITHMETIC 

MEAN 

-0.59 0.28 0.72 
-0.89 0.00 0.50 
-0.89 0.00 0.50 
-0.89 0.00 0.50 
-0.32 0.55 1.54 
1.18 ERR NA 

-0.89 0.00 0.50 
-0.89 0.00 0.50 
-0.89 0.00 0.50 
-0.89 0.00 0.50 
-0.89 0.00 0.50 
-0.89 0.00 0.50 
-0.89 0.00 0.50 
0.92 ERR NA 

-0.89 0.00 0.50 
-0.89 0.00 0.50 
-0.89 0.00 0.50 
-0.89 0.00 0.50 
-0.89 0.00 0.50 
-0.89 0.00 0.50 
-0.89 0.00 0.50 
-0.89 0.00 0.50 
-0.89 0.00 0.50 
-0.89 0.00 0.50 
-0.89 0.00 0.50 
0.92 ERR NA 
0.92 0.00 2.50 

-0.89 0.00 0.50 
-0.89 0.00 0.50 
-0.89 0.00 0.50 
-0.89 0.00 0.50 
-0.89 0.00 0.50 
-0.89 0.00 0.50 
-0.69 0.00 0.50 
-0.89 0.00 0.50 

LOG 
STANDARD 
DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

07119195 FE Z.WK4 



Sample ID 
Date sampled 
Units 

Phenol 
Bls(2chloroethyt)ether 
ZChlorophenol 
1 ,SDichlorobenzene 
1 ,4-Dichlorobenzene 
1,2-Dichlorobenzene 
2-Methylphenol 
2,2’-Oxybis(l-chloropropane) 
QMethylphenol 
N-Niirosodi-n-propyiamlne 
Hexachloroethane 
Nitrobenzene 
lsophorone 
Z-Nitrophenol 
2,4-Dimethylphenol 
Bis(2-chloroethoxy)methane 
2,4Dichlorophenol 
1,2,4Trichlorobenzene 
Naphthalene 
4Chloroaniline 
Hexachlorobutadiene 
4Chloro3methytphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadie 
2,4&TrichlorophenoI 
2,4,5TrichlorophenoI 
2-Chloronaphthalene 
2-Nitroaniline 
Dime!hytph!hala!e 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 

07118% FSSVSWF.WK4 

BGCPSWOI -01 
08/OS/Q4 

UGlL 

IO u 
IO u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
IO u 
10 u 
IO u 
IO u 
IO u 
IO u 
24 U 
10 u 
24 U 
IO u 
10 u 
10 u 
24 U 
IO u 

TABLE 12 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER STREAMS 
SURFACE WATER 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGCPSW02-01 
08/06/94 

UGlL 

IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
10 u 
10 u 
10 u 
IO u 
IO u 
IO u 
IO u 
24 U 
10 u 
24 U 
IO u 
IO u 
IO u 
24 U 
10 u 

BGCPSW03-01 
08/OSl94 

UGlL 

IO u 
10 u 
IO u 
IO u 
10 u 
10 u 
IO u 
10 u 
10 u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
10 u 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
24 U 
10 u 
24 U 
10 u 
IO u 
IO u 
24 U 
10 u 

1 

BGCPSWOJ-01 D 
08/08/94 

UGlL 

10 u 
IO u 
10 u 
10 u 
IO u 
10 u 
10 u 
IO u 
10 u 
IO u 
10 u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
IO u 
10 u 
IO u 
10 u 
10 u 
24 U 
10 u 
24 U 
IO u 
10 u 
10 u 
24 U 
IO u 

BGCPSWO4-01 
08/07/94 

UGIL 

IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
10 u 
IO u 
IO u 
IO u 
10 u 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 
24 U 
IO u 
24 U 
10 u 
IO u 
10 u 
24 U 
IO u 

BGCPSWOS-OI 
08/07&l 

UGIL 

IO u 
IO u 
IO u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
IO u 
IO u 
24 U 
IO u 
24 U 
IO u 
IO u 
10 u 
24 U 
IO u 



Sample ID BGCPSWO1-01 
Date sampled 08/06/94 
Units UGIL 

2,4Dinitrophenol 
4Nitrophenol 
Dibenzofuran 
2,4-Dinttrotoluene 
Diethyiphthalate 
4-Chlorophenyt-phenylether 
Fluorene 
QNitroaniline 
4,6-Dlnitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyt-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
dl-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3’-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
Bis(2-ethylhexyl)phthalate 
di-n-Octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)petylene 

24 U 
24 U 
10 u 
10 u 
10 u 
10 u 
IO u 
24 u 
24 U 
10 u 
10 u 
10 u 
24 U 
10 u 
10 u 
10 u 
IO u 
10 u 
IO u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 

TABLE 12 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER STREAMS 
SURFACE WATER 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGCPSW02-01 
08/08/94 

UGIL 

BGCPSW03-01 
08108/94 

UGIL 

BGCPSW03-01 D 
08lOW94 

UG/L 

24 U 
24 U 
IO u 
10 u 
IO u 
10 u 
10 u 
24 U 
24 U 
10 u 
10 u 
IO u 
24 U 
IO u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
IO u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 

24 U 
24 U 
10 u 
IO u 
10 u 
10 u 
IO u 
24 U 
24 U 
10 u 
10 u 
10 u 
24 U 
10 u 
10 u 
10 u 
IO u 
10 u 
IO u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

24 U 
24 U 
10 u 
10 u 
10 u 
IO u 
10 u 
24 U 
24 U 
10 u 
10 u 
IO u 
24 U 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 

BGCPSWO4-01 
08/07/94 

UGIL 

24 U 
24 U 
IO u 
10 u 
IO u 
IO u 
10 u 
24 U 
24 U 
10 u 
10 u 
IO u 
24 U 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
IO u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 

BGCPSWOS-01 
08/07/94 

UGIL 

24 U 
24 U 
10 u 
10 u 
10 u 
10 u 
IO u 
24 U 
24 U 
IO u 
10 u 
IO u 
24 U 
10 u 
IO u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
IO u 
10 u 

07/18/!?8 F ‘V’JF.WK4 



Sample ID 
Date sampled 
Units 

Phenol 
Bis(2-chloroethyl)ether 
2-Chlorophenol 
1 ,3-Dichlorobenzene 
1 ,QDichlorobenzene 
1,2-Dichlorobenzene 
ZMethylphenol 
2,2’-Oxybis(1 -chloropropane) 
4Methylphenol 
N-Nitrosodl-n-propylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2,4Dimethyiphenol 
Bis(2-chloroethoxy)methane 
2,4Dichlorophenol 
1,2,4Trichlorobenzene 
Naphthalene 
4Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
ZMethylnaphthalene 
Hexachlorocyclopentadie 
2,4,6-Trichlorophenol 
2,4,!%TrichlorophenoI 
2-Chloronaphthalene 
2-Nitroaniline 
D!me!hy!ph!ha!a!e 
Acenaphthylene 
2,&Dinitrotoluene 
3Niiroaniline 

BGTNSWC6-91 
08/20/94 

UG/L 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
10 u 
25 u 
10 u 
10 u 
10 u 
25 U 
10 u 

TABLE 12 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER STREAMS 
SURFACE WATER 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

07/18/95 FSSVSWF.WK4 3 



Sample ID 
Date sampled 
Units 

2,4Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinkrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamlne 
4Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3’-Dichlorobenzldine 
Benzo(a)anthracene 
Chrysene 
Bls(2ethylhexyl)phthalate 
di-n-Octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
lndeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

TABLE 12 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER STREAMS 
SURFACE WATER 

SEMIVOlATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGTNSWO6-01 
08/20/94 

UGlL 

25 U 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

07/18/95 FF NF.WK4 



TABLE 12 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER STREAMS 
SURFACE WATER 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID 
Date sampled 
Units 

Phenol 
Bis(2-chloroethyl)ether 
2Chlorophenol 
1 ,3-Dichlorobenzene 
1 ,rlDichlorobenzene 
1,2-Dichlorobenzene 
ZMethylphenol 
2,2’-Oxybis(t-chloropropane) 
4Methytphenol 
N-Nitrosodl-n-propylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2,CDlmethylphenol 
Bis(2-chloroethoxy)methane 
2,4Dichlorophenol 
1,2,4Trichlorobenzene 
Naphthalene 
4Chloroaniline 
Hexachlorobutadiene 
4ChloroSmethyiphenoI 
ZMethylnaphthalene 
Hexachlorocyclopentadie 
2,4,6TrichlorophenoI 
2,4,5-Trichlorophenol 
2Chloronaphthalene 
2-Nitroanlline 
Dimettnyiphtiiaiate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 

MINIMUM 
NONDETECTED 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
24 U 
10 u 
24 U 
10 u 
10 u 
10 u 
24 U 
10 u 

MAXIMUM 
NONDETECTED 

10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
10 u 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

OR 
OR 
Off 
OR 
OR 
OR 
OR 
Off 
OR 
Off 
Off 
OR 
OR 
OR 
OR 
OR 
Off 
OR 
OR 
OR 
OR 
Off 
Off 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
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Sample ID 
Date sampled 
Units 

2,4Dinitrophenol 
4NRrophenol 
Dibenzofuran 
2,4Dinitrotoluene 
Diethylphthalate 
4Chlorophenyl-phenylether 
Fluorene 
4Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butytbenzylphthalate 
3,3’-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
Bis(2-ethylhexyl)phthalate 
di-n-Octyiphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,l)perylene 

MINIMUM 
NONDETECTED 

24 U 
24 U 
10 u 
10 u 
10 u 
IO u 
10 u 
24 U 
24 U 
10 u 
10 u 
10 u 
24 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

TABLE 12 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER STREAMS 
SURFACE WATER 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

MAXIMUM 
NONDETECTED 

25 U 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 u 
10 u 
10 u 
IO u 
25 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 

MINIMUM MAXIMUM 
DETECTED DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
Off 
OR 
OR 
Off 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
Off 
OR 
OR 
OR 
OR 
OR 

07/I 8195 F’ IvF.WK4 
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TABLE 12 
STATISTICAL SUMMARY 
FRESHWATER STREAMS 

SURFACE WATER 
SEMIVOLATILE ORGANIC COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

Phenol 5.00 0.00 5.00 1.61 0.00 5.00 
Bi,s(2-chloroethyl)ether 5.00 0.00 5.00 1.61 0.00 5.00 
2-Chlorophenol 5.00 0.00 5.00 1.61 0.00 5.00 
1,3-Dichlorobenzene 5.00 0.00 5.00 1.61 0.00 5.00 
1 ,QDichlorobenzene 5.00 0.00 5.00 1.61 0.00 5.00 
1,2-Dichlorobenzene 5.00 0.00 5.00 1.61 0.00 5.00 
2-Methylphenol 5.00 0.00 5.00 1.61 0.00 5.00 
2,2’-Oxybis(l-chloropropane) 5.00 0.00 5.00 1.61 0.00 5.00 
QMethylphenol 5.00 0.00 5.00 1.61 0.00 5.00 
N-Nitroso-di-n-propylamine 5.00 0.00 5.00 1.61 0.00 5.00 
Hexachloroethane 5.00 0.00 5.00 1.61 0.00 5.00 
Nitrobenzene 5.00 0.00 5.00 1.61 0.00 5.00 
lsophorone 5.00 0.00 5.00 1.61 0.00 5.00 
2-Nikophenol 5.00 0.00 5.00 1.61 0.00 5.00 
2,QDimethylphenol 5.00 0.00 5.00 1.61 0.00 5.00 
Bis(2-chloroethoxy)methane 5.00 0.00 5.00 1.61 0.00 5.00 
2,4Dichlorophenol 5.00 0.00 5.00 1.61 0.00 5.00 
1,2,4Trichlorobenzene 5.00 0.00 5.00 1.61 0.00 5.00 
Naphthalene 5.00 0.00 5.00 1.61 0.00 5.00 
4Chloroaniline 5.00 0.00 5.00 1.61 0.00 5.00 
Hexachlorobutadiene 5.00 0.00 5.00 1.61 0.00 5.00 
4Chloro-3-methylphenol 5.00 0.00 5.00 1.61 0.00 5.00 
2-Methylnaphthalene 5.00 0.00 5.00 1.61 0.00 5.00 
Hexachlorocyclopentadie 5.00 0.00 5.00 1.61 0.00 5.00 
2,4,6-Trichlorophenol 5.00 0.00 5.00 1.61 0.00 5.00 
2,4,5-Trichlorophenol 12.07 0.19 12.21 2.49 0.02 12.22 
2-Chloronaphthalene 5.00 0.00 5.00 1.61 0.00 5.00 
2-Nitroaniline 12.07 0.19 12.21 2.49 0.02 12.22 
Dime!hylph!ha!a!e 5:oo 0.00 5.00 1.61 0.00 5.ocl 
Acenaphthylene 5.00 0.00 5.00 1.61 0.00 5.00 
2,6-Dinitrotoluene 5.00 0.00 5.00 1.61 0.00 5.00 
3-Nitroaniline 12.07 0.19 12.21 2.49 0.02 12.22 
Acenaphthene 5.00 0.00 5.00 1.61 0.00 5.00 

07/l 9195 FSSVSWX.WK4 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL 
STANDARD 
DEVIATION 

NORMAL 
UPPER 95% 

CONFIDENCE 
INTERVAL 

LOG LOG 
ARITHMETIC STANDARD 

MEAN DEVIATION 

1 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 



2,4Dinitrophenol 12.07 0.19 12.21 2.49 0.02 12.22 
QNitrophenol 12.07 0.19 12.21 2.49 0.02 12.22 
Dibenzofuran 5.00 0.00 5.00 1.61 0.00 5.00 
2,QDinitrotoluene 5.00 0.00 5.00 1.61 0.00 5.00 
Diethylphthalate 5.00 0.00 5.00 1.61 0.00 5.00 
4-Chlorophenyl-phenylether 5.00 0.00 5.00 1.61 0.00 5.00 
Fluorene 5.00 0.00 5.00 1.61 0.00 5.00 
4Nitroaniline 12.07 0.19 12.21 2.49 0.02 12.22 
4,6-Dinitro-2-methylphenol 12.07 0.19 12.21 2.49 0.02 12.22 
N-Nitrosodiphenylamine 5.00 0.00 5.00 I .61 0.00 5.00 
4-Bromophenyl-phenylether 5.00 0.00 5.00 1.61 0.00 5.00 
Hexachlorobenzene 5.00 0.00 5.00 1.61 0.00 5.00 
Pentachlorophenol 12.07 0.19 12.21 2.49 0.02 12.22 
Phenanthrene 5.00 0.00 5.00 I .61 0.00 5.00 
Anthracene 5.00 0.00 5.00 1.61 0.00 5.00 
Carbazole 5.00 0.00 5.00 1.61 0.00 5.00 
di-n-Butylphthalate 5.00 0.00 5.00 1.61 0.00 5.00 
Fluoranthene 5.00 0.00 5.00 1.61 0.00 5.00 
Pyrene 5.00 0.00 5.00 1.61 0.00 5.00 
Butylbenzylphthalate 5.00 0.00 5.00 1.61 0.00 5.00 
3,3’-Dichlorobenzidine 5.00 0.00 5.00 1.61 0.00 5.00 
Benzo(a)anthracene 5.00 0.00 5.00 1.61 0.00 5.00 
Chrysene 5.00 0.00 5.00 1.61 0.00 5.00 
Bis(2-ethylhexyl)phthalate 5.00 0.00 5.00 1.61 0.00 5.00 
di-n-Octylphthalate 5.00 0.00 5.00 I .61 0.00 5.00 
Benzo(b)fluoranthene 5.00 0.00 5.00 1.61 0.00 5.00 
Benzo(k)fluoranthene 5.00 0.00 5.00 1.61 0.00 5.00 
Benzo(a)pyrene 5.00 0.00 5.00 I .61 0.00 5.00 
Indeno(l,2,3-cd)pyrene 5.00 0.00 5.00 1.61 0.00 5.00 
Dibenz(a,h)anthracene 5.00 0.00 5.00 1.61 0.00 5.00 
Benzo(g,h,i)perylene 5.00 0.00 5.00 1.61 0.00 5.00 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL 
STANDARD 
DEVIATION 

TABLE 12 
STATISTICAL SUMMARY 
FRESHWATER STREAMS 

SURFACE WATER 
SEMIVOLATILE ORGANIC COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

NORMAL LOG 
UPPER 95% LOG LOG UPPER 95% 

CONFIDENCE ARITHMETIC STANDARD CONFIDENCE 
INTERVAL MEAN DEVIATION INTERVAL 
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TABLE 12 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER STREAMS 
SURFACE WATER 
PESTlClDESlPCBs 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

Sample ID 
Date sampled 
Units 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor Epoxlde 
Endosulfan I 
Dieldrin 
4,4-DDE 
Endrin 
Endosulfan II 
4,4’-DDD 
Endosulfan Sulfate 
4,4-DDT 
Methoxychlor 
Endrtn Ketone 
Endrtn Aldehyde 
alpha-Chlordane 
gammaChlordane 
Toxaphene 
Aroclor-1016 
Aroclor-I 221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1246 
Aroclor-I 254 
Aroclor-1260 

BGCPSWOI-OI 
08/06/94 

UGIL 

0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.046 u 

. 0.048 u 
0.096 u 
0.096 u 
0.098 u 
0.096 u 
0.096 u 
0.096 u 
0.096 u 
0.48 u 

0.096 u 
0.096 u 
0.048 u 
0.048 u 
4.80 U 
0.96 u 
1.90 u 
0.96 u 
0.96 U 
0.96 u 
0.96 U 
0.98 U 

YORKTOWN, VIRGINIA 

BGCPSW02.01 
08/06/94 

UG/L 

0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.046 u 
0.048 u 
0.048 u 
0.048 u 
0.098 u 
0.096 u 
0.098 u 
0.096 u 
0.096 u 
0.098 u 
0.098 u 
0.480 u 
0.096 u 
0.096 u 
0.048 u 
0.048 u 
4.800 U 
0.960 u 
I.900 u 
0.980 u 
0.960 u 
0.960 u 
0.960 u 
0.960 u 

BGCPSW03-01 
08iO6iQ4 

UGiL 

0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.096 u 
0.096 u 
0.096 u 
0.096 u 
0.096 u 
0.098 u 
0.096 u 
0.480 u 
0.096 u 
0.098 u 
0.048 u 
0.048 u 
4.800 u 
0.980 u 
1.900 u 
0.980 u 
0.980 u 
0.960 u 
0.980 u 
0.980 u 

BGCPSW03-01 D 
08iO6iQ4 

UGiL 

0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.096 u 
0.096 u 
0.096 u 
0.096 u 
0.098 u 
0.096 u 
0.096 u 
0.460 u 
0.098 u 
0.096 u 
0.048 u 
0.048 u 
4.800 U 
0.960 u 
1.900 u 
0.960 u 
0.960 u 
0.960 u 
0.980 u 
0.960 u 

BGCPSW04-01 
08io7i94 

UGiL 

0.046 u 
0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.096 u 
0.096 u 
0.098 u 
0.098 u 
0.096 u 
0.096 u 
0.098 u 
0.480 u 
0.096 u 
0.096 u 
0.048 u 
0.048 u 
4.800 U 
0.960 u 
I.900 u 
0.960 u 
0.980 u 
0.980 u 
0.960 u 
0.980 u 

BGCPSWO5-01 
08io7iQ4 

UGiL 

0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.096 u 
0.098 u 
0.096 u 
0.098 u 
0.098 u 
0.098 u 
0.096 u 
0.480 u 
0.098 u 
0.096 u 
0.048 u 
0.048 u 
4.800 u 
0.960 u 
1.900 u 
0.960 u 
0.960 u 
0.980 u 
0.960 u 
0.980 u 
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Sample ID 
Date sampled 
Units 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachtor Epoxide 
Endosulfan I 
Dieldrin 
4,$-DDE 
Endrin 
Endosulfan II 
4,4’-DDD 
Endosulfan Sulfate 
4,4-DDT 
Methoxychlor 
Endrin Ketone 
Endrin Aldehyde 
alpha-Chlordane 
gammaChlordane 
Toxaphene 
Aroclor-I 016 
Aroclor-1221 
Aroclor-I 232 
Aroclor-I 242 
Aroclor-I 246 
Aroclor-1254 
Aroclor-I 260 

TABLE 12 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER STREAMS 
SURFACE WATER 
PESTlClDESiPCBs 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN. VIRGINIA 

BGTNSW06-61 
08/20/94 

UGiL 

0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.050 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.10 u 
0.50 u 
0.10 u 
0.10 u 

0.050 u 
0.050 u 

5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
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Sample ID 
Date sampled 
Units 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrtn 
Heptachlor Epoxide 
Endosulfan I 
Dieldrtn 
4,$-DDE 
Endrin 
Endosulfan II 
4,4’-DDD 
Endosulfan Sulfate 
4,4-DDT 
Methoxychlor 
Endrin Ketone 
Endrin Aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1264 
Aroclor-1280 

MINIMUM 
NONDETECTED 

0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.096 u 
0.096 u 
0.096 u 
0.098 u 
0.098 u 
0.098 u 
0.096 u 
0.48 u 

0.096 u 
0.096 u 
0.048 u 
0.048 u 

4.8 u 
0.98 u 

1.9 u 
0.96 u 
0.98 u 
0.96 u 
0.98 u 
0.96 u 

TABLE 12 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER STREAMS 
SURFACE WATER 
PESTlClDESlPCBs 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

MAXIMUM MINIMUM 
NONDETECTED DETECTED 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 

0.05 u 
0.05 u 

5u 
IU 
2u 
IU 
IU 
IU 
IU 
IU 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

OR 
Off 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
Off 
OR 
Off 
Off 
Off 
OR 
OR 
OR 
Off 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
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alpha-BHC 0.02 0.00 0.02 -3.72 0.02 0.02 
beta-BHC 0.02 0.00 0.02 -3.72 0.02 0.02 
delta-BHC 0.02 0.00 0.02 -3.72 0.02 0.02 
gamma-BHC (Lindane) 0.02 0.00 0.02 -3.72 0.02 0.02 
Heptachlor 0.02 0.00 0.02 -3.72 0.02 0.02 
Aldrin 0.02 0.00 0.02 -3.72 0.02 0.02 
Heptachlor Epoxide 0.02 0.00 0.02 -3.72 0.02 0.02 
Endosulfan I 0.02 0.00 0.02 -3.72 0.02 0.02 
Dieldrin 0.05 0.00 0.05 -3.03 0.02 0.05 
4$-DDE 0.05 0.00 0.05 -3.03 0.02 0.05 
Endrin 0.05 0.00 0.05 -3.03 0.02 0.05 
Endosulfan II 0.05 0.00 0.05 -3.03 0.02 0.05 
4,4’-DDD 0.05 0.00 0.05 -3.03 0.02 0.05 
Endosulfan Sulfate 0.05 0.00 0.05 -3.03 0.02 0.05 
4/I’-DDT 0.05 0.00 0.05 -3.03 0.02 0.05 
Methoxychlor 0.24 0.00 0.24 -1.42 0.02 0.24 
Endrin Ketone 0.05 0.00 0.05 -3.03 0.02 0.05 
Endrin Aldehyde 0.05 0.00 0.05 -3.03 0.02 0.05 
alpha-Chlordane 0.02 0.00 0.02 -3.72 0.02 0.02 
gamma-Chlordane 0.02 0.00 0.02 -3.72 0.02 0.02 
Toxaphene 2.41 0.04 2.44 0.88 0.02 2.44 
Aroclor-1016 0.48 0.01 0.49 -0.73 0.02 0.49 
Aroclor-1221 0.96 0.02 0.97 -0.04 0.02 0.97 
Aroclor-1232 0.48 0.01 0.49 -0.73 0.02 0.49 
Aroclor-I 242 0.48 0.01 0.49 -0.73 0.02 0.49 
Aroclor-1246 0.48 0.01 0.49 -0.73 0.02 0.49 
Aroclor-1254 0.46 0.01 0.49 -0.73 0.02 0.49 
Aroclor-1260 0.48 0.01 0.49 -0.73 0.02 0.49 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL 
STANDARD 
DEVIATION 

TABLE 12 
STATISTICAL SUMMARY 
FRESHWATER STREAMS 

SURFACE WATER 
PESTlClDESiPCBs 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

NORMAL 
UPPER 95% LOG LOG 

CONFIDENCE ARITHMETIC STANDARD 
INTERVAL MEAN DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 
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Sample ID 
Date sampled 
Units 

HMX 
RDX 
1 ,3,5-Trinitrobenzene 
1 ,bDinitrobenzene 

Tertyl 
Nitrobenzene 
2,4,6-Trinitrotoluene 
QAmlno-2,6-Dinitrotoluen 
Z-Am-DNT 
S&Dinitrotoluene 
2,4-Dlnitrotoluene 
DNT (isomeric mixture) 
2-Nttrotoluene 
QNitrotoluene 
SNitrotoluene 

BGCPSWOI -01 
oaio8iQ4 

UGiL 

0.61 UJ 
0.59 u 
0.66 UJ 

1.1 u 
IU 

0.73 u 
0.62 U 

IU 
IU 
IU 
IU 

1.5 u 
0.75 u 
0.91 U 
0.91 U 

TABLE 12 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER STREAMS 
SURFACE WATER 

NITRAMINE COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGCPSWOZ-01 
08iO8i94 

UGiL 

0.61 UJ 
0.59 U 
0.66 UJ 

1.1 u 
IU 

0.73 u 
0.62 U 

IU 
IU 
IU 
IU 

1.5 u 
0.75 u 
0.91 u 
0.91 U 

BGCPSW03-01 
08iO6194 

UGiL 

0.81 UJ 
0.59 U 
0.66 UJ 

1.1 UJ 
IU 

0.73 UJ 
0.62 U 

IU 
IU 
IU 
IU 

1.5 u 
0.75 UJ 
0.91 UJ 
0.91 u 

BGCPSWO3-01 D 
08io8i94 

UGiL 

0.81 UJ 
0.59 U 
0.68 UJ 

1.1 u 
IU 

0.73 u 
0.82 U 

IU 
IU 
IU 
IU 

1.5 u 
0.75 u 
0.91 U 
0.91 U 

BGCPSWO4-01 
08/07/94 

UGiL 

0.61 UJ 
0.59 U 
0.66 UJ 

1.1 u 
IU 

0.73 u 
0.62 U 

IU 
IU 
IU 
IV 

1.5 u 
0.75 u 
0.91 U 
0.91 u 

BGCPSWO5-01 
08iO7i94 

UGiL 

0.81 UJ 
0.59 u 
0.86 UJ 

1.1 u 
IU 

0.73 u 
0.62 U 

IU 
IU 
IU 
IU 

1.5 u 
0.75 u 
0.91 u 
0.91 U 
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Sample ID BGTNSWO6-01 
Date sampled 08i20194 
Units UGiL 

HMX 
RDX 
1 ,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
Terlyl 
Nitrobenzene 
2,4,8-Trinitrotoluene 
4.Amino-2,6-Dinitrotoluen 
2-Am-DNT 
2&Dinitrotoluene 
2,QDinitrotoluene 
DNT (isomeric mixture) 
2-Niirotoluene 
4-Niirotoluene 
3-Nitrotoluene 

TABLE 12 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER STREAMS 
SURFACE WATER 

NITRAMINE COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

0.61 UJ 
0.59 UJ 
0.66 UJ 

1.1 UJ 
1 UJ 

0.73 UJ 
0.62 UJ 

1 UJ 
I UJ 
1 UJ 
I UJ 

1.5 UJ 
0.75 UJ 
0.91 UJ 
0.91 UJ 
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Sample ID 
Date sampled 
Units 

HMX 
RDX 
1 ,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
Teftyl 
Nitrobenzene 
2,4,6-Trinitrotoluene 
4-Amino-2,6-Dinitrotoluen 
2-Am-DNT 
2,6Dinitrotoluene 
2,4Dinitrotoluene 
DNT (isomeric mixture) 
2-Nitrotoluene 
CNitrotoluene 
3-Nitrotoluene 

MINIMUM 
NONDETECTED 

0.61 UJ 
0.59 u 
0.66 UJ 

1.1 u 
IU 

0.73 u 
0.62 U 

IU 
1u 
IU 
iu 

1.5 u 
0.75 u 
0.91 u 
0.91 u 

TABLE 12 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER STREAMS 
SURFACE WATER 

NITRAMINE COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

MAXIMUM 
NONDETECTED 

0.61 UJ 
0.59 u 
0.66 UJ 

1.1 u 
IU 

0.73 u 
0.62 U 

1u 
1u 
1u 
IU 

1.5 u 
0.75 u 
0.91 u 
0.91 u 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

OR 
Off 
OR 
OR 
Off 
OR 
OR 
OR 
OR 
OR 
OR 
OR 
Off 
OR 
OR 
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HMX 
RDX 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
Tertyl 
Nitrobenzene 
2,4,6-Trinitrotoluene 
4-Amino-2,6-Dinitrotoluen 
2-Am-DNT 
2,6-Dinitrotoluene 
2+Dinitrotoluene 
DNT (isomeric mixture) 
2-Nitrotoluene 
CNitrotoluene 
3-Nitrotoluene 

NORMAL NORMAL 
ARITHMETIC STANDARD 

MEAN DEVIATION 

0.31 0.00 0.31 -1 .I9 0.00 0.31 
0.30 0.00 0.30 -1.22 0.00 0.30 
0.33 0.00 0.33 -1.11 0.00 0.33 
0.55 0.00 0.55 -0.60 0.00 0.55 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.37 0.00 0.37 -1 .Ol 0.00 0.37 
0.31 0.00 0.31 -1.17 0.00 0.31 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.50 0.00 0.50 -0.69 0.00 0.50 
0.75 0.00 0.75 -0.29 0.00 0.75 
0.38 0.00 0.38 -0.98 0.00 0.38 
0.46 0.00 0.46 -0.79 0.00 0.48 
0.46 0.00 0.46 -0.79 0.00 0.46 

TABLE 12 
STATISTICAL SUMMARY 
FRESHWATER STREAMS 

SURFACE WATER 
NITRAMINE COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

NORMAL LOG 
UPPER 95% LOG LOG UPPER 95% 

CONFIDENCE ARITHMETIC STANDARD CONFIDENCE 
INTERVAL MEAN DEVIATION INTERVAL 
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Sample ID 
Date sampled 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryilium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

BGCPSWO1-01 
08iO6l94 

UG/L 

444 
37 UL 

1u 
30.4 J 

1U 
su 

75700 
3u 
4u 
5u 

900 
15.9 

246OJ 
68.6 
0.1 u 
16 U 

2700 J 
1 UL 
4u 

6770 
1 UL 
4u 

11.9 J 
IO u 

TABLE 12 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER STREAMS 
SURFACE WATER 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGliJlA 

BGCPSWOZ-01 
08/06/94 

UGlL 

629 
45.7 L 

IU 
31 J 

1U 
5u 

55400 
9.8 J 

4u 
5u 

1030 
1.6 J 

1380 J 
28.2 
0.1 u 
16 U 

1740 J 
1 UL 
4u 

5570 
IU 
4u 

11.9 J 
10 u 

BGCPSW03-01 
08lO6~94 

UGIL 

1030 
37.2 L 

1u 
41.3 J 

1U 
su 

30400 
3u 
4u 
5u 

882 
2.3 J 

1620 J 
25.6 
0.1 u 
16 U 

3210 J 
1 UL 
4u 

9200 
IU 

4.5 J 
12.8 J 

10 u 

BGCPSWO3-01 D 
08/06/94 

UGIL 

1050 
37 UL 

IU 
41.5 J 

IU 
su 

31100 
3u 
4u 
su 

918 
2.1 J 

1630 J 
26.4 
0.1 u 
16 U 

30305 
1 UL 
4u 

9390 
1 UL 
4u 

15.8 J 
10 u 

BGCPSWO4-01 
08/07/94 

UGIL 

613 
37 UL 

1U 
32.2 J 

1U 
5u 

62508 
3u 
4u 
5J 

630 
1u 

146OJ 
15.4 
0.1 u 
16 u 

2340J 
IU 
4u 

5230 
IU 
4u 

11.9 J 
10 u 

BGCPSWO5-01 
08/07/94 

UGIL 

15OJ 
41.5 L 

IU 
35.5 J 

IU 
5u 

97300 
3u 
4u 
5u 

677 
IU 

228OJ 
24.1 
0.1 u 
16 U 

2280 J 
IU 
4u 

7830 
1 UL 
4u 

59.3 
IO u 
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Sample ID 
Date sampled 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmlum 
Calcium 
Chromium 
cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

TABLE 12 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER STREAMS 
SURFACE WATER 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGTNSWO6-01 
08/20/94 

UGIL 

94.4 J 
37 UL 

IU 
38.5 J 

IU 
5u 

13000 J 
3u 
4u 
5u 

2500 J 
1 UL 

2340 J 
85.9 J 
0.1 u 
16 U 

1570 u 
1 UL 
4u 

8100 J 
1 UL 
4u 
3u 

10 u 
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Sample ID 
Date sampled 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobait 

Copper 
Iron 
Lead 

Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

MINIMUM 
NONDETECTED 

NA 
37 UL 
IU 

NA 
IU 
5u 

NA 
3u 
4u 
5u 

NA 
IU 

NA 
NA 
0.1 u 
16 U 

1570 u 
1 UL 
4u 

NA 
1 UL 
4u 
3u 

40 u 

TABLE 12 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER STREAMS 
SURFACE WATER 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

MAXIMUM MINIMUM 
NONDETECTED DETECTED 

NA 
37 UL 

IU 
NA 

IU 
5u 

NA 
3u 
4u 
5u 

NA 
IV 

NA 
NA 
0.1 u 
16 U 

1570 u 
1 UL 
4u 

NA 
1 UL 
4u 
3u 

10 u 

94.4 J 
37.2 L 

ND 
30.4 J 

ND 
ND 

13000 J 
9.8 J 
ND 

5J 
630 
1.6 J 

1380 J 
15.4 

ND 
ND 

1740 J 
ND 
ND 

5230 
ND 
4.5 J 

11.9 J 
ND 

MAXIMUM 
DETECTED 

1050 
45.7 L 

ND 
41.5 J 

ND 
ND 

97300 
9.8 J’ 
ND 

5J 
2508 J 
15.9 

246OJ 
85.9 J 

ND 
ND 

3210 J 
ND 
ND 

9390 
ND 
4.5 J 

59.3 
ND 

LOCATION OF 
MAXIMUM 

DETECTED 

BGCPSW03.01 D 
BGCPSWO2-01 

BGCPSWO3-01 D 

BGCPSWO5-01 
BGCPSWO2-01 

BGCPSWO4-01 
BGTNSWO6-01 
BGCPSWOI-OI 
BGCPSWO1-01 
BGTNSWO6-01 

BGCPSW03-01 

BGCPSW03-01 D 

BGCPSW03-01 
BGCPSW0501 

FREQUENCY 
OF 

DETECTION 

7t7 
3l7 
OR 
7l7 
Off 
OR 
7i7 
II7 
OR 
Ii7 
7i7 
4l7 
7l7 
741 
OR 
Off 
6i7 
OR 
OR 
7l7 
OR 
Ii7 
6l7 
OR 
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Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 

Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

NORMAL NORMAL 
ARITHMETIC STANDARD 

MEAN DEVIATION 

572.91 379.86 851.87 6.06 0.93 2713.56 
28.34 12.52 37.54 3.26 0.43 44.37 

0.50 0.00 0.50 -0.69 0.00 0.50 
35.77 4.75 39.26 3.57 0.13 39.90 
0.50 0.00 0.50 -0.69 0.00 0.50 
2.50 0.00 2.50 0.92 0.00 2.50 

52200.00 29324.85 73735.73 10.69 0.69 125814.22 
2.69 3.14 4.99 0.67 0.71 6.29 
2.00 0.00 2.00 0.69 0.00 2.00 
2.86 0.94 3.55 1.02 0.26 3.59 

1076.71 643.12 1549.01 6.88 0.45 1694.14 
3.34 5.59 7.45 0.39 1.26 46.68 

1881.43 459.07 2218.56 7.51 0.24 2333.22 
39.17 26.80 58.85 3.49 0.61 82.40 
0.05 0.00 0.05 -3.00 0.00 0.05 
8.00 0.00 8.00 2.08 0.00 8.00 

2297.86 829.84 2907.28 7.66 0.46 3869.69 
0.50 0.00 0.50 -0.69 0.00 0.50 
2.00 0.00 2.00 0.69 0.00 2.00 

7441 A3 1649.13 8652.52 8.89 0.23 9140.84 
0.50 0.00 0.50 -0.69 0.00 0.50 
2.36 0.94 3.05 0.81 0.31 3.13 

17.87 18.80 31.68 2.46 1.08 146.28 
5.00 0.00 5.00 1.61 0.00 5.00 

TABLE 12 
STATISTICAL SUMMARY 
FRESHWATER STREAMS 

SURFACE WATER 
TOTAL INORGANICS AND CYANIDE 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

NORMAL LOG 
UPPER 95% LOG LOG UPPER 95% 

CONFIDENCE ARITHMETIC STANDARD CONFIDENCE 
INTERVAL MEAN DEVIATION INTERVAL 
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Sample ID 
Date sampled 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 

Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

TABLE 12 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER STREAMS 
SURFACE WATER 

DISSOLVED INORGANICS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN. VIRGINIA 

BGCPSWOI DS-01 BGCPSW02DS01 BGCPSW03DS-01 BGCPSW03DS-01 D BGCPSW04DS01 BGCPSW05DS01 
08106194 08/06/94 08/06/94 08/06/94 08107194 08/07/94 

UGlL UGlL UGlL UG/L UGlL UGIL 

18 U 
58.7 L 

IU 
29.4 J 

IU 
5u 

83400 
3u 
4u 

10 J 
59.7 J 

IU 
2680 J 
58.3 

NA 
18 U 

1940 J 
1 UL 
4u 

7500 
1 UL 
4u 
45 

68.4 J 
37 UL 

IU 
30.2 J 

IU 
5u 

59100 
3u 
4u 

12.7 J 
308 

1 UL 
1480 J 

24 
NA 
16 U 

1590 J 
IU 
4u 

5560 
1 UL 
4u 

7.9 J 

109 J 
37 UL 

IU 
37.2 J 

IU 
5u 

32700 
3u 
4u 

10.4 J 
305 

IU 
1720 J 
25.4 

NA 
16 U 

2190 J 
IU 
4u 

9750 
1 UL 
4u 
3u 

125 J 
40.1 L 

IU 
38.8 J 

IU 
su 

33400 
3u 
4u 
5u 

319 
1 UL 

1730 J 
28 
NA 
18 U 

2580 J 
IU 
4u 

9880 
1 UL 
4u 
3u 

45.4 J 
37 UL 
4.7 J 
30 J 

IU 
5u 

66400 
3u 
4u 

11.1 J 
77.4 J 

IU 
1530 J 
13.2 J 

NA 
18 U 

1570 u 
IU 
4u 

5430 
1 UL 
4u 
4J 

30.1 J 
37 UL 

IU 
35.6 J 

IU 
5u 

104000 
3u 
4u 

12.7 J 
6.1 J 

IU 
2430 J 
18.6 

NA 
19.4 J 

2010 J 
1 UL 
4u 

8280 
1 UL 
4u 

4.9 J 
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Sample ID 
Date sampled 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

Copper 
Iron 
Lead 

Maiganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

TABLE 12 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER STREAMS 
SURFACE WATER 

DISSOLVED INORGANICS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGTNSWOGDS-OI 
08/20/&l 

UG/L 

34.5 J 
37 u 

IU 
38.1 J 

IU 
5 UL 

13400 J 
3u 
4u 
5u 

1140 J 
1 UL 

2390 J 
81.1 J 

NA 
16 U 

1570 u 
IU 
4u 

8310 J 
1 UL 
4u 
3u 
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Sample ID 
Date sampled 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
cobalt 
Copper 
Iron 
Lead 

Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

MINIMUM 
NONDETECTED 

18 U 
37 UL 

1u 
NA 

IU 
5U 

NA 
3u 
4u 
5U 

NA 
1u 

NA 
NA 
NA 
16 u 

1570 u 
1 UL 
4u 

NA 
1 UL 
4u 
3u 

TABLE 12 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER STREAMS 
SURFACE WATER 

DISSOLVED INORGANICS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

MAXIMUM 
NONDETECTED 

18 U 
37 UL 

1u 
NA 

IU 
5U 

NA 
3u 
4u 
5u 

NA 
1u 

NA 
NA 
NA 
16 u 

1570 u 
1 UL 
4u 

NA 
1 UL 
4u 
3u 

MINIMUM MAXIMUM 
DETECTED DETECTED 

30.1 J 
40.1 L 
4.7 J 

29.4 J 
ND 
ND 

13400J 
ND 
ND 
10 J 

6.1 J 
ND 

1480J 
13.2 J 

ND 
19.4 J 
1590 J 

ND 
ND 

5430 
ND 
ND 

4J 

125 J 
58.7 L 
4.7 J 

38.8 J 
ND 
ND 

104000 
ND 
ND 

12.7 J 
1140 J 

ND 
268OJ 
81.1 J 

ND 
19.4 J 

256OJ 
ND 
ND 

9860 
ND 
ND 
7.9 J 

LOCATION OF 
MAXIMUM 

DETECTED 

BGCPSWO3DS-01 D 
BGCPSWOi DS-01 
BGCPSW04DS-01 

BGCPSW03DS-01 D 

BGCPSW05DS-01 

BGCPSWO5DS-01 
BGTNSWO6DS-01 

BGCPSWOl DS-OI 
BGTNSWOGDS-01 

BGCPSWOEiDS-01 
BGCPSWO3DS-01 D 

BGCPSW03DS-01 D 

BGCPSW02DS-01 

FREQUENCY 
OF 

DETECTION 

6l7 
2R 
in 
7l7 
OR 
OR 
7l7 
OR 
OR 
5n 
7i7 
OR 
7l7 
7i7 
o/o 
in 
5l7 
OR 
OR 
7l7 
OR 
OR 
4R 
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Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

NORMAL NORMAL 
ARITHMETIC STANDARD 

MEAN DEVIATION 

60.20 42.92 91.72 3.81 0.90 237.15 
27.33 16.01 39.08 3.19 0.48 44.53 

1.10 1.59 2.27 -0.37 0.85 3.22 
33.90 3.91 36.77 3.52 0.12 37.31 
0.50 0.00 0.50 -0.69 0.00 0.50 
2.50 0.00 2.50 0.92 0.00 2.50 

56057.14 31730.42 79359.49 10.76 0.70 148088.23 
1.50 0.00 1.50 0.41 0.00 1.50 
2.00 0.00 2.89 0.69 0.00 2.00 
8.84 4.45 12.11 2.00 0.74 25.22 

316.46 386.83 600.54 4.93 1.69 35646.59 
0.50 0.00 0.50 -0.69 0.00 0.50 

1994.29 490.20 2354.28 7.57 0.24 2473.43 
34.94 24.55 52.97 3.37 0.63 74.92 

9.63 4.31 12.79 2.21 0.33 13.12 
1694.29 685.53 2197.73 7.35 0.49 2841.97 

0.50 0.00 0.50 -0.69 0.00 0.50 
2.00 0.00 2.00 0.69 0.00 2.00 

7812.86 1791.64 9128.61 8.94 0.24 9702.01 
0.50 0.00 0.50 -0.69 0.00 0.50 
2.00 0.00 2.00 0.69 0.00 2.00 
3.61 2.37 5.36 1.09 0.68 8.43 

TABLE 12 
STATISTICAL SUMMARY 
FRESHWATER STREAMS 

SURFACE WATER 
DISSOLVED INORGANICS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

NORMAL 
UPPER 95% LOG 

CONFIDENCE ARITHMETIC 
INTERVAL MEAN 

LOG 
STANDARD 
DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 
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Sample ID 
Date sampled 
Units 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1 ,I-Dichloroethene 
1 ,I-Dichloroethane 
Trans-I ,2-dichloroethene 
Cis-1,2-dichloroethene 
Chloroform 
1 ,P-Dichloroethane 
2-Butanone 
1 ,I ,I-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-I ,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,I ,2-Trichloroethane 
Benzene 
Trans-1,3-dichloropropene 
Bromoform 
4-Methyl-2-pantanone 
2-Hexanone 
Tetrachloroethene 
1 ,I ,2,2-Tetrachloroethane 
Toluene 
Chiorobenzene 
Ethylbenzene 
Styrene 
M/P xylenes 
0 xylene 

BGTNSWOl-01 
oat1 a/94 

UGlL 

IU 
IU 
IU 
IU 

0.7 B 
5.7 R 

IU 
IU 
IU 
IU 
IU 
IU 
1u 
5R 
IU 
IU 
1u 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 

5U 
IU 
IU 
IU 
:?I 
IU 
IU 
IU 
1u 

07/19/95 ESVSWF.WK4 

TABLE 13 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SURFACE WATER 

VOLATILE ORGANIC CCMPCUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGTNSWOI-02 
00/18/94 

UGlL 

IU 
IU 
IU 
IU 
2u 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
IU 
IU 
IU 
IU 
1 u 
IU 
IU 
IU 
IU 
IU 
IU 
5R 

5U 
IU 
IU 
IU 
?!.I 
1u 
IU 
IU 
IU 

BGTNSW02-01 
08/18194 

UGlL 

IU 
IU 
IU 
IU 
2u 

5.4 R 
1u 
IU 
IU 
IU 
1 u 
IU 
1u 
5R 
IU 
IU 
1u 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 

5U 
IU 
IU 
IU 
?U 
IU 
IU 
IU 
IU 

1 

BGTNSW02-02 
08/18/94 

UG/L 

0.5 J 
1u 
IU 
IU 
2u 
5R 
IU 
1u 
IU 
IU 
IU 
IU 
IU 
5R 
IU 
IU 
1u 
IU 
IU 
IU 
1u 
IU 
IU 
IU 
1u 
5R 

5U 
1u 
IU 
IU 
?U 
IU 
IU 
IU 
IU 

BGTNSW03-01 
08/l 8194 

UGlL 

0.8 J 
IU 
1u 
IU 

0.6 B 
8.5 R 

1u 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
1u 
1u 
IU 
IU 
IU 
IU 
5R 
5u 
IU 
IU 
1u 
?U 
IU 
IU 
1u 
1u 

BGTNSW04-01 
oal2ol94 

UGlL 

IU 
IU 
1u 
1u 
2u 

20 J 
1.2 

IU 
1u 
IU 
IU 
IU 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
1u 
1u 
1u 
IV 
IU 
Ill 
5R 

5u 
IU 
IU 
1u 
IU 
IU 
IU 
IU 
IU 



Sample ID 
Date sampled 
Units 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon dlsulride 
1 ,I-Dichloroethene 
1 ,I-Dichloroethane 
Trans-I ,2-dichloroethene 
Cis-I ,2-dichloroethene 
Chloroform 
1,2-Dichloroethane 
P-Butanone 
1 ,I ,I-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dlchloropropane 
cis-I ,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,I ,2-Trichloroethane 
Benzene 
Trans-1,3-dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
1 ,I ,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
M/P xylenes 
0 xylene 

BGTNSW04-01 D 
08l2Ol94 

UGlL 

1 u 
IU 
IU 
IU 

1.1 B 
20 BJ 
1.3 

1 u 
IU 
IU 
1u 
IU 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 

5u 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 

TABLE 13 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SURFACE WATER 

VOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGTNSW05-01 
oai2oi94 

UGIL 

IU 
IU 
IU 
IU 
2u 

12 BJ 
IU 
1 u 
IU 
IU 
IU 
IU 
IU 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IV 
IU 
IU 
1U 
1u 
SR 

5u 
IU 
IU 
IU 
IU 
IU 
1u 
IU 
IU 

BGTCSWOI-01 
08lO0l94 

UGIL 

1 u 
I u 
IU 
1u 

0.5 B 
5R 
IU 
IU 
IU 
IU 
1u 
IU 
IU 
5U 
1 u 
IU 
IU 
IU 
IU 
IU 
1 u 
IU 
IU 
IU 
IU 
5U 
5U 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 

BGTCSWOI-02 
08lO8l94 

UGlL 

1 UJ 
1 UJ 
1 UJ 
1 UJ 
2 UJ 
5R 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
5 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
I UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
5 UJ 
5 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
I UJ 
1 UJ 

BGTCSWOP-01 
oalo9l94 

UGlL 

IU 
1. u 
IU 
1u 
2u 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
5R 
IU 
IU 
1u 
IU 
1u 
1u 
IU 
1u 
1u 
1u 
IU 
5R 

5u 
IU 
IU 
IU 
IU 
IU 
IU 
1u 
IU 

BGTCSWOZ-02 
00/00/94 

UGIL 

IU 
IU 
IU 
IU 
2u 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
1 u 
5R 
IU 
IU 
IU 
IU 
IU 
IU 
1u 
1u 
1u 
1u 
IU 
5R 

5U 
IV 
IU 
IU 
IU 
IU 
IU 
1u 
IU 
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Sample ID 
Date sampled 
Units 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1 ,I-Dichloroethene 
1 ,I-Dichloroethane 
Trans-1,2-dichloroethene 
Cis-I ,2-dichloroethene 
Chloroform 
1,2-Dichloroethane 
2Butanone 
1 ,I .I-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1 ,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,I ,2-Trichloroethane 
Benzene 
Trans-1 ,&dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
1 ,I ,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
M/P xylenes 
0 xylene 

BGTCSWO3-01 
08109l94 

UGIL 

IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
i0 U 
10 u 
10 u 
10 u 
10 u 

TABLE 13 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SURFACE WATER 

VOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGTCSW03-02 
08/09l94 

UGIL 

10 u 
10 u 
10 u 
10 u 
15 u 
16 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

BGTCSW04-01 
08lO9l94 

UGIL 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

BGTCSW0501 
08llOl94 

UGIL 

IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
8J 

10 u 
10 u 
10 u 

75 
10 u 

BGTCSWO&01 
08llOl94 

UGIL 

10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
24 
10 u 
10 u 
10 u 
I4 
7J 
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Sample ID 
Date sampled 
Units 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1 ,I-Dichloroethene 
1 ,l-Dlchloroethane 
Trans-1,2-dichloroethene 
Cis-1 ,Zdichloroethene 
Chloroform 
1 ,ZDichloroethane 
L-Butanone 
1 ,I ,I-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,I ,2-Trichloroethane 
Benzene 
Trawl ,3-dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
1 ,I ,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
MIP xylenes 
0 xy!ene 

MINIMUM 
NONDETECTED 

IU 
IU 
1 u 
IU 

0.5 B 
10 u 

IU 
IU 
IU 
IU 
IU 
IU 
IU 
5U 
IU 
1 u 
IU 
IU 
IU 
IU 
1 u 
IU 
IU 
IU 
IU 
5u 
5U 
IU 
IU 
IU 
IU 
IU 
IU 
IU 
IU 

TABLE 13 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SURFACE WATER 

VOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

MAXIMUM 
NONDETECTED 

10 u 
10 u 
10 u 
10 u 
15 u 
20 BJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

MINIMUM 
DETECTED 

0.5 J 
ND 
ND 
ND 
ND 
20 J 
1.2 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

85 
ND 
ND 
ND 

7J 
7J 

MAXIMUM 
DETECTED 

0.8 J 
ND 
ND 
ND 
ND 
20 J 

1.3 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
24 
ND 
ND 
ND 
14 
7J 

LOCATION OF 
MAXIMUM 

DETECTED 

BGTNSW0301 

BGTNSW04-01 D 
BGTNSW04-01 D 

BGTCSW06.01 

BGTCSW06-01 
BGTCSW06-01 

FREQUENCY 
OF 

DETECTION 

2117 
0117 
0117 
o/17 
0117 
118 

2117 
0117 
0117 
0117 
0117 
O/l 7 
0117 
o/7 

0117 
0117 
o/17 
o/17 
0117 
0117 
0117 
0117 
0117 
O/l 7 
0117 
017 

0117 
0117 
0117 
2117 
o/17 
0117 
0117 
2117 
II17 
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TABLE 13 
STATISTICAL SUMMARY 

TIDAL FRESHWATER STREAMS 
SURFACE WATER 

VOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATJON YORKTOWN 
YORKTOWN, VIRGINIA 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1 ,I-Dichloroethene 
1 ,I-Dichloroethane 
Trans-1,2-dichloroethene 
Cis-1,2-dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1 ,I ,I-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1 ,L-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 .I ,2-Trichloroethane 
Benzene 
Trans-1 ,&dichloropropene 
Bromoform 
4-MethylB-pentanone 
2-Hexanone 
Tetrachloroethene 
1 ,I ,2,2-Tetrachloroethane 
Toluene 
-. . 
Cnrorobenzene 
Ethylbenzene 
Styrene 
MIP xylenes 
0 xylene 

07119195 ESVSWZ.WK4 1 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL 
STANDARD 
DEVIATION 

1 .a4 2.10 
1.82 2.11 
1.82 2.11 
1.82 2.11 
2.17 2.30 
8.00 5.18 
1.91 2.07 
1 .a2 2.11 
1 .a2 2.11 
1 .a2 2.11 
1.82 2.11 
1.82 2.11 
1.82 2.11 
4.29 1.22 
1.82 2.11 
1.82 2.11 
1.82 2.11 
1.82 2.11 
1.82 2.11 
1.82 2.11 
1.82 2.11 
1.82 2.11 
1.82 2.11 
1.82 2.11 
1.82 2.11 
4.29 1.22 
3.24 1.17 
1.82 2.11 
1.82 2.11 
3.12 5.88 
1 82 
I:82 

2.:: 
2.11 

1.82 2.11 
2.47 3.70 
1.94 2.34 

NORMAL 
UPPER 95% 

CONFIDENCE 
INTERVAL 

LOG 
ARITHMETIC 

MEAN 

LOG 
STANDARD 
DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

2.73 0.01 1.07 3.72 
2.72 -0.02 1.08 3.70 
2.72 -0.02 1.08 3.70 
2.72 -0.02 1.08 3.70 
3.15 0.25 1.07 4.70 

11.47 1.95 0.50 12.44 
2.79 0.09 1.05 3.92 
2.72 -0.02 1.08 3.70 
2.72 -0.02 1.08 3.70 
2.72 -0.02 1.08 3.70 
2.72 -0.02 1.08 3.70 
2.72 -0.02 1.08 3.70 
2.72 -0.02 1.08 3.70 
5.18 1.41 0.34 5.95 
2.72 -0.02 1.08 3.70 
2.72 -0.02 1.08 3.70 
2.72 -0.02 1.08 3.70 
2.72 -0.02 1.08 3.70 
2.72 -0.02 1.08 3.70 
2.72 -0.02 1.08 3.70 
2.72 -0.02 1.08 3.70 
2.72 -0.02 1.08 3.70 
2.72 -0.02 1.08 3.70 
2.72 -0.02 1.08 3.70 
2.72 -0.02 1.08 3.70 
5.18 1.41 0.34 5.95 
3.73 1.12 0.33 3.76 
2.72 -0.02 1.08 3.70 
2.72 -0.02 1.08 3.70 
5.61 0.10 1.32 7.28 
2.32 8.02 ? .08 3.70 
2.72 -0.02 1.08 3.70 
2.72 -0.02 1.08 3.70 
4.04 0.06 1.23 5.28 
2.93 0.00 1.12 4.01 



Sample ID 
Date sampled 
Units 

Phenol 
Bis(Z-chloroethyl)ether 
Xhlorophenol 
1 ,S-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
2-Methylphenol 
2,2'-Oxybis(1 -chloropropane) 
QMethylphenol 
N-Nitroso-di-n-propytamine 
Hexachloroethane 
Ntrobenzene 
lsophorone 
2-Nitrophenol 
2,4Dimethytphend 
Bis(2-chlorcethoxy)n'rethane 
2,4Dichlorophend 
1,2,4-Trichlorobenzene 
Naphthalene 
4Chloroaniline 
Hexachlorobutadiene 
4-Chloro-S-methylphenol 
2-Methylnaphthalerte 
Hexachlorocyclopentadie 
2,4,6-Trichlorophenol 
2,4,5TrichlorophenoI 
ZChloronaphthalene 
2-Nitroaniline 
Dlmethylphthalate 
Acenaphthylene 
2,6Dinttrotoluene 
3-Nitroanlline 

BGTNSWOl-01 
08/18/94 

UGIL 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
IO u 
25 u 
10 u 
25 u 
i0 U 
IO u 
IO u 
25 u 

TABLE 13 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SURFACE WATER 

SEMiVOlATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGTNSWOI-02 
08/I 8194 

UGlL 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
IO u 
10 u 
10 u 
IO u 
10 u 
IO u 
10 u 
IO u 
10 u 
IO u 
10 u 
10 u 
10 u 
IO u 
25 U 
10 u 
25 u 
10 U 
10 u 
10 u 
25 u 

BGTNSW02-01 
08/18/94 

UGlL 

IO u 
10 u 
IO u 
10 u 
IO u 
IO u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
24 U 
IO u 
24 U 
if ii 
10 u 
IO u 
24 U 

BGTNSWO2-02 
08/l 8194 

UG/L 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
IO u 
10 u 
10 u 
10 u 
IO u 
IO u 
IO u 
10 u 
10 u 
IO u 
10 u 
IO u 
10 u 
25 u 
10 u 
25 u 
i0 U 
10 u 
10 u 
25 U 

BGTNSW03-01 
08/I 8194 

UGiL 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
IO u 
10 u 
IO u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 u 
IO u 
25 U 
ii3 u 
10 u 
10 u 
25 U 

BGTNSWO4-01 
08/20/94 

UGlL 

10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
IO u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 UJ 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
IO u 
25 U 
10 U 
10 u 
10 u 
25 U 

07/18/96 ESSVSWF.WK4 



Sample ID 
Date sampled 
Units 

Acenaphthene 
2,4Dlnitrophenol 
4Niirophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
QChlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,8-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenytether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzyiphthalate 
3,3’-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
Bis(2-ethylhexyl)phthalate 
di-n-Octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3cd)pyrene 
Dibsnz(a,h)anthracene 
Benzo(g,h,l)perylene 

BGTNSWOl -01 
08/l 8194 

UGlL 

IO u 
25 u 
25 u 
10 u 
10 u 
IO u 
10 u 
IO u 
25 U 
25 u 
IO u 
IO u 
IO u 
25 u 
IO u 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 

TABLE 13 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SURFACE WATER 

SEMtVOLATtLE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGTNSWOI-OP BGTNSW02-01 BGTNSW02-02 
08/l 8194 08/I 8194 08/l 8194 

UGIL UGIL UGIL 

IO u 
25 u 
25 u 
10 u 
IO u 
IO u 
IO u 
IO u 
25 u 
25 u 
IO u 
10 u 
IO u 
25 u 
10 u 
10 u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
10 u 

10 u 
24 U 
24 U 
10 u 
IO u 
IO u 
IO u 
10 u 
24 U 
24 U 
IO u 
IO u 
IO u 
24 U 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
10 u 
IO u 
IO u 
IO u 

IO u 
25 U 
25 U 
10 u 
IO u 
IO u 
IO u 
IO u 
25 U 
25 U 
IO u 
IO u 
IO u 
25 u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 

BGTNSW03-01 
08/l 8194 

UG/L 

IO u 
25 u 
25 U 
10 u 
10 u 
IO u 
IO u 
10 u 
25 U 
25 U 
10 u 
IO u 
IO u 
25 U 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
10 u 
IO u 

BGTNSW04-01 
08/20/94 

UGIL 

10 u 
25 u 
25 u 
10 u 
10 u 
IO u 
IO u 
10 u 
25 u 
25 U 
10 u 
IO u 
IO u 
25 u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 

07/I 8195 E WF.WK4 



Sample ID 
Date sampled 
Units 

Phenol 
Bis(2-chloroethyl)ether 
2Chlorophenol 
1,3-Dichlorobenzene 
1 +Dichlorobenzene 
1 ,ZDichlorobenzene 
2-Methylphenol 
2,2’-Oxybis(l-chloropropane) 
QMethylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Bis(2-chloroethoxy)methane 
2,QDichlorophenol 
1,2+Trichlorobeni!ene 
Naphthalene 
4Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadie 
2,4,6-Trichlorophenol 
2,4,5Trichlorophenol 
2-Chloronaphthalene 
2-Nitroanlline 
Dkmeth$phthalate 
Acenaphthylene 
2,6-Dinib’otoluene 
3-Nitroaniline 

BGTNSW0401 D BGTNSWOS-01 
08120194 08/20/94 

UGIL UGlL 

TABLE 13 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SURFACE WATER 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO UJ 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
10 u 
IO u 
10 u 
25 U 
IO u 
25 U 
In II I” ” 
IO u 
IO u 
25 U 

IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
10 u 
IO u 
10 u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO UJ 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
25 U 
IO u 
25 U 
IO u 
IO u 
IO u 
25 U 

BGTCSWOI-01 
08/08/94 

UGlL 

IO u 
10 u 
IO u 
IO u 
10 u 
IO u 
IO u 
10 u 
IO u 
IO u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
IO u 
24 U 
IO u 
24 U 
IO u 
IO u 
IO u 
24 U 

BGTCSWOI-02 
08/08/94 

UGlL 

IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
IO u, 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
24 U 
IO u 
24 U 
IO u 
IO u 
IO u 
24 U 

BGTCSW02-01 
08/08/94 

UGlL 

IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
10 u 
10 u 
IO u 
IO u 
IO u 
24 U 
10 u 
24 U 
IO u 
IO u 
10 u 
24 U 

BGTCSWO’L-02 
08/08/94 

UG/L 

10 u 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
10 u 
IO u 
10 u 
10 u 
IO u 
10 u 
10 u 
IO u 
IO u 
IO u 
24 U 
IO u 
24 U 
IO u 
IO u 
IO u 
24 U 

07/21/95 ESSVSWF.WK4 3 



Sample ID 
Date sampled 
Units 

Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Uiethylphthalate 
4Chlorophenyl-phenylether 
Fluorene 
4Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3’-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
Bis(2-ethylhexyl)phthalate 
di-n-Octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

TABLE 13 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SURFACE WATER 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGTNSW0401 D BGTNSWOS-01 BGTCSWOI -01 BGTCSWOI -02 BGTCSWO2-01 
08/20/94 08120194 08/08/94 08/08/94 08/08/94 

UGlL UGIL UGlL UGlL UGlL 

IO u 
25 U 
25 U 
10 u 
IO u 
10 u 
IO u 
IO u 
25 u 
25 U 
10 u 
10 u 
IO u 
25 U 
10 u 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
10 u 
10 u 
10 u 
IO u 
IO u 
IO u 
IO u 

IO u 
25 U 
25 u 
IO u 
IO u 
IO u 
IO u 
IO u 
25 U 
25 U 
IO u 
IO u 
IO u 
25 U 
IO u 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
10 u 
IO u 
IO u 
10 u 
10 u 
IO u 
10 u 

IO u 
24 U 
24 U 
10 u 
IO u 
IO u 
IO u 
10 u 
24 U 
24 U 
IO u 
IO u 
10 u 
24 U 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
10 u 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 

IO u 
24 U 
24 U 
10 u 
10 u 
IO u 
IO u 
IO u 
24 U 
24 U 
10 u 
10 u 
10 u 
24 U 
10 u 
IO u 
10 u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
IO u 

IO u 
24 U 
24 U 
IO u 
IO u 
IO u 
IO u 
IO u 
24 U 
24 U 
IO u 
IO u 
IO u 
24 U 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
10 u 
IO u 
IO u 

BGTCSWOZ-02 
08/08/94 

UGlL 

IO u 
24 U 
24 U 
10 u 
10 u 
IO u 
IO u 
IO u 
24 U 
24 U 
IO u 
IO u 
IO u 
24 U 
IO u 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
10 u 
IO u 
10 u 
10 u 
IO u 
10 u 
IO u 
IO u 
IO u 
IO u 

07i21195 ES VF.WK4 



Sample ID 
Date sampled 
Units 

Phenol 
Bis(2-chloroethyl)ether 
2Chlorophenol 
I,3Dichlorobenzene 
I &Dichtorobenzene 
I ,2-Dichlorobenzene 
ZMethyiphenol 
2,2’-Oxybis(1 chloropropane) 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Bis(2chloroethoxy)methane 
2,4-Dichlorophenol 
1,2&Trichlorobenzene 
Naphthalene 
4Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
ZMethylnaphthalene 
Hexachlorocyclopentadie 
2,4,6-Trichlorophenol 
2,4,5TrichlorophenoI 
2-Chloronaphthalene 
2-Nitroanlline 
Dimethyiphthalate 
Acenaphthytene 
2,6-Dinitrotoluene 
3-Nitroanillne 

BGTCSW03-01 
08/09/94 

UG/L 

IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
25 U 
IO u 
25 U 
i0 ii 
IO u 
IO u 
25 U 

TABLE 13 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SURFACE WATER 

SEMNOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGTCSW03-02 
08lOQl94 

UG/L 

IO u 
IO u 
IO u 
10 u 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
25 U 
IO u 
25 U 
io u 
10 u 
IO u 
25 U 

BGTCSWO4-01 
08lo9l94 

UGlL 

IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
25 U 
IO u 
25 u 
50 u 
10 u 
IO u 
25 U 

BGTCSWO5-01 
08/l O/94 

UGIL 

IO u 
IO u 
10 u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
25 U 
IO u 
25 U 
IO U 
IO u 
10 u 
25 U 

BGTCSWO6-01 
08110/94 

UGlL 

IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
10 u 
IO u 
25 U 
10 u 
25 U 
io u 
IO u 
IO u 
25 U 

07/18/95 ESSVSWF.WK4 



Sample ID 
Date sampled 
Units 

Acenaphthene 
2,4Dinttrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
QNitroanlline 
4,8-Dir&o-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenyiether 
Hexaohlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
Bis(2-ethylhexyl)phthalate 
di-n-Octylphthalate 
Benzo(b)tluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

BGTCSW03-01 
08/09/94 

UGlL 

IO u 
25 U 
25 U 
IO u 
IO u 
IO u 
IO u 
IO u 
25 U 
25 U 
IO u 
IO u 
IO u 
25 U 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 

TABLE 13 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SURFACE WATER 

SEMlVOLATlLE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGTCSW03-02 
08/09/94 

UGlL 

10 u 
25 U 
25 U 
IO u 
IO u 
IO u 
IO u 
IO u 
25 U 
25 U 
10 u 
IO u 
IO u 
25 U 
IO u 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
10 u 

BGTCSW04-01 BGTCSWO5-01 
08/09/94 0811 o/94 

UG/L UG/L 

10 u 
25 U 
25 U 
IO u 
IO u 
IO u 
IO u 
IO u 
25 U 
25 U 
IO u 
IO u 
IO u 
25 U 
10 u 
IO u 
10 u 
IO u 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
10 u 

IO u 
25 U 
25 U 
IO u 
IO u 
IO u 
IO u 
IO u 
25 u 
25 U 
IO u 
IO u 
IO u 
25 U 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 

BGTCSWO8-01 
08l10l94 

UG/L 

IO u 
25 U 
25 U 
IO u 
IO u 
IO u 
IO u 
IO u 
25 U 
25 U 
IO u 
IO u 
IO u 
25 U 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
10 u 
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Sample ID 
Date sampled 
Units 

Phenol 
Bis(2-chloroethyi)ether 
2-Chlorophenol 
I ,3-Dichlorobenzene 
1 +Dlchlorobenzene 
1,2-Dichlorobenzene 
BMethylphenol 
2,2’-Oxybis(1 -chloropropane) 
4-Methyiphenol 
N-Nitroso-di-n-propyiamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2,4-Dimethyiphenol 
Bis(2-chlorcethoxy)methane 
2,4Dichlorophenol 
I ,2&Trichlorobenzene 
Naphthalene 
4Chloroaniline 
Hexachlorobutadiene 
4-Chloro3-methylphenol 
ZMethyinaphthalene 
Hexachlorocyclopentadie 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
BChloronaphthalene 
2-Nitroaniline 
Dimetinyiphtinaiate 
Acenaphthyiene 
2,6-Dinitrotoluene 
BNitroanlline 

MINIMUM 
NONDETECTED 

IO u 
IO u 
IO u 
IO u 
10 u 
10 u 
IO u 
IO u 
IO u 
IO u 
10 u 
10 u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
IO u 
IO u 
24 U 
IO u 
24 U 
IO u 
IO u 
IO u 
24 U 

TABLE 13 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SURFACE WATER 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

MAXIMUM 
NONDETECTED 

IO u 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
10 u 
IO u 
IO u 
IO u 
IO u 
IO u 
IO u 
10 u 
IO u 
IO u 
25 U 
IO u 
25 U 
IO U 
IO u 
IO u 
25 U 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

0117 
o/17 
0117 
o/17 
O/I 7 
O/I 7 
0117 
o/17 
o/17 
0117 
0117 
O/l 7 
O/I 7 
O/l 7 
Of17 
o/17 
o/17 
o/17 
O/l 7 
0117 
O/l 7 
O/I 7 
O/l 7 
O/l 7 
O/l 7 
OH7 
0117 
o/17 
O/l 7 
O/l 7 
o/17 
0117 
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Sample ID 
Date sampled 
Units 

Acenaphthene 
Il+Dinitrophenol 
4Nitrophenol 
Dibenzofuran 
2,4-Dinttrotoluene 
Diethylphthalate 
4-Chlorophenyt-phenylether 
Fluorene 
4Nitroaniline 
4,6-Din&o-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyt-phenylether 
Hexachlorobsnzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
dl-n-Butytphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3’-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
Bis(2-ethythexyl)phthalate 
di-n-Octylphthalate 
Benzo(b)fiuoranthene 
Benzo(k)tluoranthene 
Benzo(a)pyrene 
Indeno(l,2$cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,l)peryfene 

MINIMUM 
NONDETECTED 

10 u 
24 U 
24 U 
10 u 
10 u 
10 u 
IO u 
10 u 
24 U 
24 U 
IO u 
10 u 
10 u 
24 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
IO u 
IO u 
10 u 
10 u 
10 u 

TABLE 13 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SURFACE WATER 

SEMfVOLATlLE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

MAXIMUM MINIMUM MAXIMUM 
NONDETECTED DETECTED DETECTED 

10 u 
25 U 
25 u 
10 u 
10 u 
10 u 
10 u 
10 u 
25 U 
25 U 
10 u 
10 u 
10 u 
25 U 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
IO u 
10 u 
10 u 
10 u 
IO u 
10 u 
IO u 
IO u 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

o/17 
0117 
o/17 
o/17 
o/17 
O/l 7 
O/l7 
o/17 
0117 
o/i7 
O/l 7 
O/l 7 
0117 
O/l 7 
o/17 
O/l7 
0117 
O/l 7 
OH 7 
O/l 7 
O/l 7 
o/17 
O/l 7 
O/l 7 
0117 
0117 
O/l 7 
0117 
O/l 7 
o/i 7 
O/l 7 
0117 
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Phenol 
Bis(2-chloroethyl)ether 
2-Chlorophenol 
1 ,3-Dichlorobenzene 
1 ,rtDichlorobenzene 
1,2-Dichlorobenzene 
P-Methylphenol 
2,T-Ox-ybis(l-chloropropane) 
QMethylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
ZNitrophenol 
2,4Dimethylphenol 
Bis(2-chloroethoxy)methane 
2+Dichlorophenol 
1,2+Trichlorobenzene 
Naphthalene 
CChloroaniline 
Hexachlorobutadiene 
4Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadie 
2,4,&TrichlorophenoI 
2,4,5TrichlorophenoI 
2-Chloronaphthalene 
ZNitroaniline 
Dj~&ylnhthnlnte .I-.....-.--- 

Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 

07/19/95 ESSVSWX.WK4 1 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL 
STANDARD 
DEVIATION 

NORMAL 
UPPER 95% 

CONFIDENCE 
INTERVAL 

LOG LOG 
ARITHMETIC STANDARD 

MEAN DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 I .61 0.00 5.09 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.90 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.09 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 I .61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.99 

12.35 0.23 12.45 2.51 0.02 12.45 
5.00 0.00 5.00 I .61 0.00 5.00 

12.35 0.23 12.45 2.51 0.02 12.45 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 

12.35 0.23 12.45 2.51 0.02 12.45 

TABLE 13 
STATISTICAL SUMMARY 

TIDAL FRESHWATER STREAMS 
SURFACE WATER 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 



Acenaphthene 
2,4-Dinltrophenol 
QNitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3’-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
Bis(2-ethylhexyl)phthalate 
di-n-Octylphthalate 
Benzo(b)ftuoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

NORMAL 
ARITHMETIC 

MEAN 

5.00 0.00 5.00 1.61 0.00 5.00 
12.35 0.23 12.45 2.51 0.02 12.45 
12.35 0.23 12.45 2.51 0.02 12.45 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 

12.35 0.23 12.45 2.51 0.02 12.45 
12.35 0.23 12.45 2.51 0.02 12.45 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 

12.35 0.23 12.45 2.51 0.02 12.45 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 
5.00 0.00 5.00 1.61 0.00 5.00 

TABLE 13 
STATISTICAL SUMMARY 

TIDAL FRESHWATER STREAMS 
SURFACE WATER 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

NORMAL LOG 
NORMAL UPPER 95% LOG LOG UPPER 95% 

STANDARD CONFIDENCE ARITHMETIC STANDARD CONFIDENCE 
DEVIATION INTERVAL MEAN DEVIATION INTERVAL 
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Sample ID 
Date sampled 
Units 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4$-DDE 
Endrln 
Endosulfan II 
4,4’-DDD 
Endosulfan Sulfate 
4,4’-DDT 
Methoxychlor 
Endrln Ketone 
Endrin Aldehyde 
alpha-Chlordane 
gammaChlordane 
Toxaphene 
Aroclor-1016 
Arcclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

BGTNSWOI -01 
08/l 8194 

UGIL 

0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.054 J 
0.048 u 
0.096 u 
0.096 u 
0.096 u 
0.096 u 
0.096 u 
0.096 u 
0.096 u 
0.48 u 

0.096 u 
0.096 u 
0.048 u 
0.048 u 

4.8 u 
0.96 u 
1.90 u 
0.96 U 
0.96 u 
0.96 u 
0.96 u 
0.96 u 

TABLE 13 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SURFACE WATER 
PESTlClDESlPCBs 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

BGTNSW01-02 
08/18/94 

UG/L 

0.048 UL 
0.048 UL 
0.048 UL 
0.048 UL 
0.048 UL 
0.048 UL 
0.058 L 
0.048 UL 
0.096 UL 
0.096 UL 
0.096 UL 
0.096 UL 
0.096 UL 
0.096 UL 
0.096 UL 

0.48 UL 
0.096 UL 
0.096 UL 
0.048 UL 
0.048 UL 

4.0 UL 
0.96 UL 
I.90 UL 
0.96 UL 
0.96 UL 
0.96 UL 
0.96 UL 
0.96 UL 

BGTNSW02-01 
08/l 8194 

UGIL 

0.048 UL 
0.048 UL 
0.048 UL 
0.048 UL 
0.048 UL 
0.048 UL 
0.048 UL 
0.048 UL 
0.096 UL 
0.096 UL 
0.096 UL 
0.096 UL 
0.096 UL 
0.096 UL 
0.096 UL 
0.48 UL 

0.096 UL 
0.096 UL 
0.048 UL 
0.048 UL 

4.8 UL 
0.96 UL 
1.90 UL 
0.96 UL 
0.96 UL 
0.96 UL 
0.96 UL 
0.96 UL 

BGTNSW02-02 
08/18/94 

UG/L 

0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.096 u 
0.096 u 
0.096 u 
0.096 u 
0.096 u 
0.096 u 
0.096 u 

0.48 u 
0.096 u 
0.096 u 
0.048 u 
0.048 u 

4.0 u 
0.96 u 
1.90 u 
0.96 u 
0.96 u 
0.96 u 
0.96 u 
0.96 u 

BGTNSW03-91 
owl 0194 

UGlL 

0.048 UL 
0.046 UL 
0.046 UL 
0.048 UL 
0.048 UL 
0.048 UL 
0.048 UL 
0.048 UL 
0.096 UL 
0.096 UL 
0.096 UL 
0.096 UL 
0.096 UL 
0.096 UL 
0.096 UL 

0.48 UL 
0.096 UL 
0.096 UL 
0.048 UL 
0.048 UL 

4.0 UL 
0.96 UL 
1.90 UL 
0.96 UL 
0.96 UL 
0.96 UL 
0.96 UL 
0.96 UL 

BGTNSW04-01 
08/2Ol94 

UGIL 

0.050 UL 
0.050 UL 
0.050 UL 
0.050 UL 
0.050 UL 
0.050 UL 
0.050 UL 
0.050 UL 
0.10 UL 
0.10 UL 
0.10 UL 
0.10 UL 
0.10 UL 
0.10 UL 
0.10 UC 
0.50 UL 
0.10 UL 
0.10 UL 

0.050 UL 
0.050 UL 

5.0 UL 
1.0 UL 
2.0 UL 
1.0 UL 
1.0 UL 
1.0 UL 
1.0 UL 
1.0 UL 
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Sample ID 
Date sampled 
Units 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Llndane) 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4,$-DDE 
Endrin 
Endosulfan II 
4,4’-DDD 
Endosulfan Sulfate 
4,4’-DDT 
Methoxychlor 
Endrin Ketone 
Endrin Aldehyde 
alpha-Chlordane 
gammaChlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-I 246 
Aroclor-1254 
Aroclor-I 260 

BGTNSW04-01 D 
08/20/94 

UGIL 

o.oSl UL 
0.050 UL 
0.050 UL 
0.050 UL 
0.050 UL 
0.050 UL 
0.050 UL 
0.050 UL 
0.10 UL 
0.10 UL 
0.10 UL 
0.10 UL 
0.10 UL 
0.10 UL 
0.10 UL 
0.50 UL 
0.10 UL 
0.10 UL 

0.050 UL 
0.050 UL 

5.0 UL 
1.0 UL 
2.0 UL 
1.0 UL 
1.0 UL 
1.0 UL 
1.0 UL 
1.0 UL 

TABLE 13 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SURFACE WATER 
PESTlClDESlPCBs 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

BGTNSWOS-01 BGTCSWOI-OI 
08120194 oaloal94 

UGlL UGIL 

0.050 UJ 0.048 u 
0.050 UJ 0.048 u 
0.050 UJ 0.048 u 
0.050 UJ 0.048 u 
0.050 UJ 0.048 u 
0.050 UJ 0.048 u 
0.050 UJ 0.048 u 
0.050 UJ 0.048 u 
0.10 UJ 0.096 u 
0.10 UJ 0.096 u 
0.10 UJ 0.096 u 
0.10 UJ 0.096 u 
0.10 UJ 0.096 u 
0.10 UJ 0.098 u 
0.10 UJ 0.098 u 
0.50 UJ 0.48 u 
0.10 UJ 0.094 u 
0.10 UJ 0.096 u 

0.050 UJ 0.048 u 
0.050 UJ 0.048 u 

5.0 UJ 4.8 u 
1.0 UJ 0.96 u 
2.0 UJ 1.9 u 
1.0 UJ 0.96 u 
1.0 UJ 0.96 u 
1.0 UJ 0.96 u 
1.0 UJ 0.96 u 
1.0 UJ 0.96 u 

BGTCSW01-02 
08/08/94 

UGIL 

0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.098 u 
0.096 u 
0.098 u 
0.096 u 
0.098 u 
0.096 u 
0.098 u 
0.48 u 

0.096 u 
0.096 u 
0.048 u 
0.048 u 

4.8 u 
0.96 u 

1.9 u 
0.96 u 
0.96 u 
0.96 u 
0.96 u 
0.96 u 

BGTCSWOZ-OI 
08/08/94 

UGIL 

0.048 u 
0.048 u 
0.046 u 
0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.046 u 
0.096 u 
0.096 u 
0.096 u 
0.096 u 
0.096 u 
0.096 u 
0.096 u 
0.48 u 

0.096 u 
0.096 u 
0.048 u 
0.048 u 
4.80 U 
0.96 u 
1.90 u 
0.96 u 
0.96 u 
0.96 u 
0.96 u 
0.96 u 

BGTCSW02-02 
08/08/94 

UGIL 

0.048 u 
0.046 u 
0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.048 u 
0.098 u 
0.096 u 
0.098 u 
0.096 u 
0.096 u 
0.096 u 
0.096 u 

0.48 u 
0.096 u 
0.098 u 
0.048 u 
0.048 u 

4.80 U 
0.98 u 
1.90 u 
0.96 u 
0.98 u 
0.96 u 
0.96 u 
0.96 u 
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Sample ID 
Date sampled 
Units 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor Epcxide 
Endosulfan I 
Dieldrin 
4,$-DDE 
Endrin 
Endosulfan II 
4,4’-DOD 
Endosulfan Sulfate 
4,4’-DDT 
Methoxychlor 
Endrin Ketone 
Enddn Aldehyde 
alpha-Chlordane 
gammaChlordane 
Toxaphene 
Aroclor-I 016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

BGTCSW03-01 
oami94 

UGIL 

0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
0.5 u 
0.1 u 
0.1 u 
0.1 u 
0.1 u 
5.0 u 
1.0 u 
2.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 
1.0 u 

TABLE 13 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SURFACE WATER 
PESTlClDESlPCBs 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

BGTCSW03-02 
08/09/94 

UG/L 

0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.5 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
0.1 UJ 
5.0 UJ 
1.0 UJ 
2.0 UJ 
1.0 UJ 
1.0 UJ 
1.0 UJ 
1.0 UJ 
1.0 UJ 

BGTCSWOeOl 
oahw94 

UGlL 

0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.5 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL 
5.0 UL 
1.0 UL 
2.0 UL 
1.0 UL 
1.0 UL 
1.0 UL 
1.0 UL 
1.0 UL 

BGTCSWOE-01 
08/i 0194 

UGIL 

0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.5 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL 
5.0 UL 
1.0 UL 
2.0 UL 
1.0 UL 
1.0 UL 
1.0 UL 
1.0 UL 
1.0 UL 

BGTCSWoG-01 
08/i 0194 

UGIL 

0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.5 UL 
0.1 UL 
0.1 UL 
0.1 UL 
0.1 UL 

5 UL 
I UL 
2 UL 
1 UL 
1 UL 
1 UL 
1 UL 
1 UL 
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Sample ID 
Date sampled 
Units 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4$-DDE 
Endrin 
Endosulfan II 
4,4’-DDD 
Endosulfan Sulfate 
4,4’-DDT 
Methoxychlor 
Endrtn Ketone 
Endrln Aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor-I 016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Arcclor-1248 
Aroclor-1254 
Aroclor-1280 

MINIMUM MAXIMUM MINIMUM 
NONDETECTED NONDETECTED DETECTED 

0.048 u 
0.048 u 
0.048 u 
0.046 u 
0.046 u 
0.048 u 
0.048 UL 
0.048 u 
0.096 u 
0.096 u 
0.096 u 
0.096 u 
0.096 u 
0.098 u 
0.096 u 
0.48 u 

0.096 u 
0.096 u 
0.048 u 
0.048 u 

4.8 u 
0.96 U 

1.9 u 
0.96 u 
0.96 u 
0.96 u 
0.96 u 
0.96 u 

0.1 UL ND 
0.1 UL ND 
0.1 UL ND 
0.1 UL ND 
0.1 UL ND 
0.1 UL ND 
0.1 UL 0.054 J 
0.1 UL ND 
0.1 UL ND 
0.1 UL ND 
0.1 UL ND 
0.1 UL ND 
0.1 UL ND 
0.1 UL ND 
0.1 UL ND 
0.5 UL ND 
0.1 UL ND 
0.1 UL ND 
0.1 UL ND 
0.1 UL ND 

5 UL ND 
1 UL ND 
2 UL ND 
I UL ND 
1 UL ND 
1 UL ND 
1 UL ND 
1 UL ND 

TABLE 13 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SURFACE WATER 
PESTlClDESIPCBs 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 

0.058 L 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

o/17 
0117 
0117 
0117 
0117 
0117 

BGTNSWOl-02 2l17 
0117 
O/l 7 
Oil 7 
O/l 7 
Oil 7 
o/17 
OH 7 
0117 
o/17 
O/l 7 
o/17 
OH 7 
o/17 
0117 
O/I 7 
O/l 7 
O/l 7 
o/17 
0117 
o/17 
0117 
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alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4$-DDE 
Endrin 
Endosulfan II 
4,4’-DDD 
Endosulfan Sulfate 
4,4’-DDT 
Methoxychlor 
Endrin Ketone 
Endrin Aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1246 
Aroclor-1254 
Aroclor-1260 

NORMAL NORMAL 
ARITHMETIC STANDARD 

MEAN DEVIATION 

0.03 0.01 0.03 -3.67 0.17 0.03 
0.03 0.01 0.03 -3.67 0.17 0.03 
0.03 0.01 0.03 -3.67 0.17 0.03 
0.03 0.01 0.03 -3.67 0.17 0.03 
0.03 0.01 0.03 -3.67 0.17 0.03 
0.03 0.01 0.03 -3.67 0.17 0.03 
0.03 0.01 0.03 -3.57 0.31 0.03 
0.03 0.01 0.03 -3.67 0.17 ’ 0.03 
0.05 0.00 0.05 -3.02 0.02 0.05 
0.05 0.00 0.05 -3.02 0.02 0.05 
0.05 0.00 0.05 -3.02 0.02 0.05 
0.05 0.00 0.05 -3.02 0.02 0.05 
0.05 0.00 0.05 -3.02 0.02 0.05 
0.05 0.00 0.05 -3.02 0.02 0.05 
0.05 0.00 0.05 -3.02 0.02 0.05 
0.24 0.01 0.25 -1.41 0.02 0.25 
0.05 0.00 0.05 -3.02 0.02 0.05 
0.05 0.00 0.05 -3.02 0.02 0.05 
0.03 0.01 0.03 -3.67 0.17 0.03 
0.03 0.01 0.03 -3.67 0.17 0.03 
2.45 0.05 2.47 0.89 0.02 2.47 
0.49 0.01 0.49 -0.71 0.02 0.49 
0.97 0.03 0.98 -0.03 0.03 0.98 
0.49 0.01 0.49 -0.71 0.02 0.49 
0.49 0.01 0.49 -0.71 0.02 0.49 
0.49 0.01 0.49 -0.71 0.02 0.49 
0.49 0.01 0.49 -0.71 0.02 0.49 
0.49 0.01 0.49 -0.71 0.02 0.49 

TABLE 13 
STATISTICAL SUMMARY 

TIDAL FRESHWATER STREAMS 
SURFACE WATER 
PESTlClDESlPCBs 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

NORMAL LOG 
UPPER 95% LOG LOG UPPER 95% 

CONFIDENCE ARITHMETIC STANDARD CONFIDENCE 
INTERVAL MEAN DEVIATION INTERVAL 
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TABLE 13 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SURFACE WATER 

NITRAMINE COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID 
Date sampled 
Units 

HMX 
RDX 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
Tertyl 
Nitrobenzene 
2,4,6Trinitrotoluene 
4-Amino-2&Dinitrotoluen 
2-Am-DNT 
2,6-Dinitrotoluene 
2,4Dinttrotoluene 
DNT (isomeric mixture) 
2-Nitrotoluene 
4-Nitrotoluene 
3-Nitrotoluene 

BGTNSWOI-OI 
oaii 8194 

UGIL 

0.61 U 
0.59 UJ 
0.66 u 

1.1 u 
IU 

0.73 u 
0.62 U 

IU 
IU 
IU 
IU 

1.5 u 
0.75 u 
0.91 u 
0.91 u 

BGTNSWO1-02 
oaf1 ai94 

UG/L 

0.61 U 
0.59 UJ 
0.66 u 

1.1 u 
IU 

0.73 u 
0.62 U 

IU 
IU 
IU 
IU 

1.5 u 
0.75 u 
0.91 u 
0.91 u 

BGTNSW02-01 
08/18/94 

UG/L 

0.61 UJ 
0.59 UJ 
0.66 UJ 

1.1 UJ 
1 UJ 

0.73 UJ 
0.62 UJ 

1 UJ 
1 UJ 
1 UJ 
1 UJ 

1.5 UJ 
0.75 UJ 
0.91 UJ 
0.91 UJ 

BGTNSW02-02 
oa/ia/94 

UGIL 

0.61 U 
0.59 UJ 
0.66 u 

1.1 u 
IU 

0.73 u 
0.62 U 

IU 
IU 
IU 
IU 

1.5 u 
0.75 u 
0.91 u 
0.91 u 

BGTNSWO3-01 
oaii 8194 

UGIL 

0.61 UJ 
0.59 UJ 
0.66 UJ 

1.1 UJ 
1 UJ 

0.73 UJ 
0.62 UJ 

1 UJ 
1 UJ 
1 UJ 
1 UJ 

1.5 UJ 
0.75 UJ 
0.91 UJ 
0.91 UJ 

BGTNSWO4-01 
08/20/94 

UGIL 

0.61 UJ 
0.59 UJ 
0.66 UJ 

1.1 UJ 
1 UJ 

0.73 UJ 
0.62 UJ 

I UJ 
1 UJ 
I UJ 
1 UJ 

1.5 UJ 
0.75 UJ 
0.91 UJ 
0.91 UJ 
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Sample ID BGTNSW04-01 D 
Date sampled 08/20/94 
Units UGIL 

HMX 
RDX 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
Tertyl 
Nitrobenzene 
2,4,6-Trinitrotoluene 
4-Amino-2,6-Dinitrotoluen 
2-Am-DNT 
2,6-Dinitrotoluene 
2,ltDinitrotoluene 
DNT (isomeric mixture) 
ZNitrotoluene 
QNitrotoluene 
3-Nitrotoluene 

BGTNSW05-01 
08~20~94 

UG/L 

TABLE 13 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SURFACE WATER 

NITRAMINE COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

0.61 UJ 
0.59 UJ 
0.66 UJ 

1.1 UJ 
1 UJ 

0.73 UJ 
0.62 UJ 

1 UJ 
1 UJ 
1 UJ 
1 UJ 

1.5 UJ 
0.75 UJ 
0.91 UJ 
0.91 UJ 

0.61 UJ 
0.59 UJ 
0.66 UJ 

1.1 UJ 
1 UJ 

0.73 UJ 
0.62 UJ 

1 UJ 
1 UJ 
1 UJ 
1 UJ 

1.5 UJ 
0.75 UJ 
0.91 UJ 
0.91 UJ 

BGTCSWOI-01 
08/08/94 

UGIL 

0.61 UJ 
0.59 u 
0.66 UJ 

1.1 u 
IU 

0.73 u 
0.62 U 

IU 
IU 
IU 
IU 

1.5 u 
0.75 u 
0.91 u 
0.91 u 

BGTCSWOI -02 
08/08/94 

UGIL 

0.61 UJ 
0.59 u 
0.66 UJ 

1.1 u 
IU 

0.73 u 
0.62 U 

1 u’ 
IU 
IU 
IU 

1.5 u 
0.75 u 
0.91 u 
0.91 u 

BGTCSW02-01 
08/08/94 

UGIL 

0.61 UJ 
0.59 u 
0.66 UJ 

1.1 u 
IU 

0.73 u 
0.62 U 

IU 
IU 
IU 
IU 

1.5 u 
0.75 u 
0.91 u 
0.91 u 

BGTCSW02-02 
08108/94 

UGIL 

0.61 UJ 
0.59 u 
0.66 UJ 

1.1 u 
IU 

0.73 u 
0.62 U 

IU 
IU 
IU 
IU 

1.5 u 
0.75 u 
0.91 u 
0.91 u 
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Sample ID 
Date sampled 
Units 

HMX 
RDX 
1,3,5-Trinitrobenzene 
1 ,gDinitrobenzene 
Tertyl 
Nitrobenzene 
2,4,6-Trinitrotoluene 
4-Amino-2,6-Dinitrotoluen 
2Am-DNT 
2,6-Dinitrotoluene 
2,4-Dinitrotoluene 
DNT (lsomeric mixture) 
2-Nitrotoluene 
4-Nitrotoluene 
3-Nitrotoluene 

BGTCSW03-01 
oaio9194 

UG/L 

0.61 UJ 
0.59 u 
0.66 UJ 

1.1 u 
IU 

0.73 u 
0.62 U 

IU 
IU 
IU 
IU 

1.5 u 
0.75 u 
0.91 u 
0.91 u 

TABLE 13 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SURFACE WATER 

NITRAMINE COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGTCSW03-02 
08/09/94 

UGlL 

0.61 UJ 
0.59 u 
0.66 UJ 

1.1 u 
IU 

0.73 u 
0.62 U 

IU 
IU 
IU 
IU 

1.5 u 
0.75 u 
0.91 u 
0.91 u 

BGTCSWO4-01 
oaio9/94 

UGIL 

0.61 UJ 
0.59 u 
0.66 UJ 

1.1 u 
IU 

0.73 UJ 
0.62 U 

IU 
IU 
IU 
IU 

1.5 u 
0.75 u 
0.91 u 
0.91 u 

BGTCSW05-01 
08/l 0194 

UGIL 

0.61 UJ 
0.59 u 
0.66 UJ 

1.1 u 
IU 

0.73 u 
0.62 U 

IU 
IU 
IU 
IU 

1.5 u 
0.75 u 
0.91 u 
0.91 u 

BGTCSW06-01 
oaiioi94 

UGIL 

0.61 UJ 
0.59 u 
0.66 UJ 

1.1 u 
IU 

0.73 u 
0.62 U 

IU 
IU 
IU 
IU 

1.5 u 
0.75 u 
0.91 u 
0.91 u 
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Sample ID 
Date sampled 
Units 

HMX 
RDX 
1,3,5-Trinitrobenzene 
1 &Dinitrobenzene 
Tertyl 
Nitrobenzene 
2,4,6-Trinitrotoluene 
4-Amino-2,6Dinitrotoluen 
2Am-DNT 
2,&Dinitrotoluene 
2+Dinitrotoluene 
DNT (isomeric mixture) 
2-Nitrotoluene 
QNitrotoluene 
3-Nitrotoluene 

MINIMUM 
NONDETECTED 

0.61 u 
0.59 UJ 
0.66 u 

1.1 u 
IU 

0.73 u 
0.62 U 

IU 
IU 
IU 
IU 

1.5 u 
0.75 u 
0.91 U 
0.91 U 

TABLE 13 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SURFACE WATER 

NlTfIAMlNE COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

MAXIMUM MINIMUM 
NONDETECTED DETECTED 

0.61 U 
0.59 UJ 
0.66 u 

1.1 u 
IU 

0.73 u 
0.62 U 

IU 
IU 
IV 
IU 

1.5 u 
0.75 u 
0.91 U 
0.91 U 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

O/l 7 
O/l 7 
O/l 7 
0117 
O/l 7 
O/l 7 
0117 
O/l 7 
0117 
0117 
O/l 7 
O/l 7 
O/l 7 
0117 
O/l 7 
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HMX 0.31 0.00 0.31 -1.19 0.00 0.31 
RDX 0.30 0.00 0.30 -1.22 0.00 0.29 
1,3,5-Trinitrobenzene 0.33 0.00 0.33 -1 .I 1 0.00 0.33 
1,3-Dinitrobentene 0.55 0.00 0.55 -0.60 0.00 0.55 
Tertyl 0.50 0.00 0.50 -0.69 0.00 0.50 
Nitrobenzene 0.37 0.00 0.37 -1 .Ol 0.00 0.37 
2,4,6-Trinitrotoluene 0.31 0.00 0.31 -1.17 0.00 0.31 
4Amino-2,6-Dinitrotoluen 0.50 0.00 0.50 -0.69 0.00 0.50 
2-Am-DNT 0.50 0.00 0.50 -0.69 0.00 0.50 
2,6-Dinitrotoluene 0.50 0.00 0.50 -0.69 0.00 0.50 
2,4-Dinitrotoluene 0.50 0.00 0.50 -0.69 0.00 0.50 
DNT (lsomeric mixture) 0.75 0.00 0.75 -0.29 0.00 0.75 
2-Nitrotoluene 0.38 0.00 0.38 -0.98 0.00 0.38 
4-Nitrotoluene 0.46 0.00 0.46 -0.79 0.00 0.46 
3-Nitrotoluene 0.46 0.00 0.46 -0.79 0.00 0.46 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL 
STANDARD 
DEVIATION 

TABLE 13 
STATISTICAL SUMMARY 

TIDAL FRESHWATER STREAMS 
SURFACE WATER 

NITRAMINE COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

NORMAL 
UPPER 95% LOG 

CONFIDENCE ARITHMETIC 
INTERVAL MEAN 

LOG 
STANDARD 
DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 
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Sample ID 
Date sampled 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 

Silver 
Sodium 
Thallium 

Zinc 
Cyanide 

BGTNSWOl-01 
08/I 8194 

UG/L 

563 
37 UL 
3.5 L 

26.8 J 
1U 

6.7 K 
191000 J 

3u 
4u 
5u 

662 J 
1 UL 

634OwJ 
33.1 

0.1 UL 
35.9 K 

213QOO J 
1u 
4u 

5650000 J 
IOR 
4u 
3u 

10 u 

TABLE 13 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SURFACE WATER 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTlGATlON 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGTNSWOl-02 BGTNSW02-01 BGTNSW02-02 
08/18/94 06/l 8l94 08/I 8194 

UGlL UGIL UGlL 

797 
37 UL 
2.1 L 

27.8 J 
IU 
5u 

198000 J 
3u 
4u 
5u 

923 J 
1 UL 

656006 J 
35.2 
0.1 UL 
26 J 

22OOOtIJ 
1 UL 
4u 

5760000 J 
IOR 
4u 
3u 

10 u 

171 J 
37 UL 
2L 

29.3 J 
1U 
5u 

178QOO J 
3u 
4u 
5u 

289 J 
1 UL 

56OOOOJ 
40.1 
0.1 UL 

19.8 K 
193CH J 

10 UL 
4u 

5120006 J 
1OR 
4u 
3u 

10 u 

598 
37 UL 
1.9 L 

29.8 J 
IU 

7.8 UL 
184000 J 

3u 
4u 
5u 

756 J 
1‘UL 

604OOQJ 
40.5 
0.1 UL 

38.4 K 
202000 J 

1 UL 
4u 

5390000 J 
10R 
4u 
3u 

10 u 

BGTNSW03-01 
08/I 8194 

UGIL 

326 
37 UL 
2L 

39 J 
IU 
5u 

163000 J 
3u 
4u 
5u 

485 J 
1 UL 

522OOtI J 
45.2 
0.1 UL 

55.5 K 
174000 J 

1U 
4u 

4840000J 
IOR 
4u 
3u 

10 u 

BGTNSW04-01 
0812OlQ4 

UGIL 

825 
37 UL 
2.7 J 

49.1 J 
IU 
5u 

77806 J 
3u 
4u 
5u 

1720 J 
5 UL 

125 J 
0.1 u 

20.4 J 
75108 

IU 
4u 

18QOOOOJ 
5 UL 

11.1 J 
3u 

IO u 
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Sample ID 
Date sampled 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 

Cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

BGTNSWO4-01 D 
08/20/94 

UGIL 

782 
37 UL 
1.4 J 

49.9 J 
IU 
5U 

79700 J 
3u 
4u 
5u 

1670 J 
1 UL 

210006 
127 J 
0.1 u 
16 U 

77100 
1.8 L 

4u 
2080006 J 

1 UL 
14.4 J 

3u 
10 u 

TABLE 13 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SURFACE WATER 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGTNSWO5-01 BGTCSWOI -01 BGTCSWO1-02 
08/20/94 08/08/94 08/08iQ4 

UG/L UG/L UGIL 

362 
37 UL 

IU 
47.7 J 

IU 
5U 

29260 J 
3u 
4u 
5u 

2330 J 
1 UL 

51000 
20QJ 
0.1 u 
16 U 

18360 
1 UL 
4u 

43QOOOJ 
1 UL 
4u 
3u 

10 u 

3250 
37 UL 

1 UL 
41.3 J 

IU 
5u 

129000 
3u 
4u 
5u 

3910 
5.4 L 

205 
0.1 u 

49.3 
128000 

IU 
4u 

3670000 
. 

5 UL 
7.9 J 

13.8 J 
10 u 

3340 
37 UL 

1 UL 
40.5 J 

IU 
5u 

136OW 
3u 
4u 
5u 

4440 
IU 

428000 
259 
0.1 u 

26.2 J 
135080 

IU 
4u 

392OOQQ 
5 UL 

6.1 J 
11.9 J 

10 u 

BGTCSW02-01 
06~08lQ4 

UGIL 

5600 
37 UL 
1.2 L 

45.4 J 
IU 
5u 

131006 
3u 
4u 

5.8 J 
6500 

IU 
41OQOci 

309 
0.1 u 

29.2 J 
12QQQQ 

IU 
4u 

5 UL 
11.8 J 
19.8 J 

10 u 

BGTCSWO2-02 
08/08~94 

UGIL 

4870 
37 UL 
1.3 L 

43.7 J 
1u 

5.1 K 
132000 

3u 
4u 
5u 

5910 
5.3 L 

413000 
291 
0.1 u 
16 U 

130000 
IU 
4u 

5 UL 
10.4 J 
18.8 J 

10 u 
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TABLE 13 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SURFACE WATER 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGTCSW04-01 
o8ioQlQ4 

UGlL 

Sample ID 
Date sampled 
Units 

BGTCSW03-01 BGTCSWOJ-02 
08lQQI94 

UGiL 

BGTCSWO5-01 
08/I O/Q4 

UGIL 

BGTCSWOG-01 
0811 O/94 

UG/L UGIL 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 

2500 
37 u 
1.8 L 

40.1 J 
IU 
5u 

83600 
3u 

5.3 J 
5.6 J 

3910 J 
2L 

lQ6OOQ 
351 
0.1 UL 
16 U 

64600 
1 UL 
4R 

1480600 
IOR 

7.7 J 
7.9 J 

16.9 

4630 
37 u 
1.8 L 

46.2 J 
IU 
5u 

loQooo 
3u 

8.5 J 
6.7 J 

6650 
3.5 L 

303Ow 
379 
0.1 UL 

35.8 K 
IO0000 

1 UL 
4R 

45U 
IOR 

13.6 J 
20.2 

10 u 

1310 
37 u 
2J 

30.6 J 
1U 

6.5 K 
56900 

3u 
6.4 J 
6.2 J 

3420J 
1.2 L 

80300 
310 
0.1 UL 
16 U 

27QOQ 
1 UL 
4R 

65OOW 
IOR 

8.2 J 
QJ 

10 u 

1370 
37 u 
2.3 J 

26.7 J 
IU 
5u 

44800 
3u 
4u 
5u 

4280 J 
1.4 L 

317 
0.1 UL 
16 U 

8950 
1 UL 
4R 

18OQO6 
IOR 

8.6 J 
QJ 

10 u 

1500 
37 u 
2.6 J 

26.6 J 
1u 
5u 

3u 
5.3 J 

5u 
4390 

1.2 L 
24QOtl 

318 
0.1 UL 
16 U 

8210 
1 UL 
4R 

18QOO6 
10 R 
55 

12.4 J 
10 u 

Maiganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadlum 
Zinc 
Cyanide 
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Sample ID 
Date sampled 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

MINIMUM 
NONDETECTED 

NA 
37 UL 

IU 
NA 

IU 
5u 

NA 
3u 
4u 
5u 

NA 
1 UL 

NA 
NA 
0.1 UL 
18 u 
NA 

1U 
4u 

45U 
1 UL 
4u 
3u 

IO u 

TABLE 13 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SURFACE WATER 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

MAXIMUM 
NONDETECTED 

NA 
37 UL 

IU 
NA 

IU 
7.8 UL 
NA 

3u 
4u 
5U 

NA 
5 UL 

NA 
NA 
0.1 UL 
18 u 
NA 
10 UL 
4u 

45U 
5 UL 
4u 
3u 

IO u 

MINIMUM MAXIMUM 
DETECTED DETECTED 

171 J 
ND 
1.2 L 

28.8 J 
ND 
5.1 K 

29200 J 
ND 
5.3 J 
5.8 J 
289 J 
1.2 L 

23wo 
33.1 

ND 
19.8 K 

8210 
1.8 L 
ND 

180000 
ND 

5J 
7.9 J 

18.9 

ND 
3.5 L 

49.9 J 
ND 
8.7 K 

198000 J 
ND 
8.5 J 
8.7 J 

8850 
5.4 L 

858000 J 
379 
ND 

55.5 K 
220000 J 

1.8 L 
ND 

5780000 J 
ND 

14.4 J 
20.2 
18.9 

LOCATION OF 
MAXIMUM 

DETECTED 

BGTCSW02-01 

BGTNSWOI -01 
BGTNSWO4-01 D 

BGTNSWOI -01 
BGTNSWOI -02 

BGTCSW03-02 
BGTCSW03-02 
BGTCSW03-02 
BGTCSWOI -01 
BGTNSWOI -02 
BGTCSW03-02 

BGTNSW03-01 
BGTNSWOI -02 

BGTNSW0401 D 

BGTNSWOl-02 

BGTNSW04-01 D 
BGTCSW03-02 
BGTCSW03-01 

FREQUENCY 
OF 

DETECTION 

17117 
O/l 7 
14ll7 
17117 
O/l 7 
3/l 7 
17117 
0117 
4ll7 
417 
17117 
7/l 7 
17117 
17117 
0117 
IO/l7 
17117 
1117 
0112 
18117 
019 

III17 
9/l 7 
1117 
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Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 

Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

NORMAL NORMAL 
ARITHMETIC STANDARD 

MEAN DEVIATION 

1929.06 1788.56 2877.14 7.11 1.04 4287.03 
18.50 0.00 18.50 2.92 0.00 18.50 
1.77 0.82 2.12 0.43 0.80 2.49 

37.88 8.73 41.37 3.60 0.24 42.05 
0.50 0.00 0.50 -0.89 0.00 0.50 
3.22 1.45 3.83 1.10 0.36 3.77 

115800.00 55341.93 139235.49 11.52 0.58 159882.21 
1.50 0.00 1.50 0.41 0.00 ’ 1.50 
3.03 2.02 3.89 0.98 0.51 3.84 
3.34 1.58 4.01 1.12 0.39 3.98 

3073.24 2147.28 3982.54 7.68 0.98 8369.38 
1.59 1.68 2.29 0.04 0.90 2.70 

337841 .I 8 220347.15 431150.97 12.34 1.11 912814.82 
199.85 127.29 253.58 4.98 0.94 398.82 

0.05 0.00 0.05 -3.00 0.00 0.05 
23.09 15.74 29.75 2.89 0.75 36.01 

111958.47 72514.96 142684.18 11.28 1.08 288942.21 
0.84 1.12 1.31 -0.48 0.82 1.04 
2.00 0.00 2.00 0.89 0.00 2.00 

2962238.82 2174519.54 3883074.32 13.84 3.00 9885029633.44 
1.93 0.98 2.85 0.48 0.79 5.91 
8.99 4.40 8.85 1.89 0.80 11.52 
7.93 7.13 10.95 1.54 1.14 19.41 
5.70 2.89 8.92 1.88 0.30 8.41 

TABLE 13 
STATISTICAL SUMMARY 

TIDAL FRESHWATER STREAMS 
SURFACE WATER 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

NORMAL LOG 
UPPER 95% LOG LOG UPPER 95% 

CONFIDENCE ARITHMETIC STANDARD CONFIDENCE 
INTERVAL MEAN DEVIATION INTERVAL 
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Sample ID 
Date sampled 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

TABLE 13 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SURFACE WATER 

DISSOLVED INORGANICS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGTNSWOI DS-01 BGTNSWOI DS-02 BGTNSW02DS01 BGTNSWMDS-02 BGTNSW03DS01 BGTNSW04DS-01 
08118l94 08/I 8194 08/I 8194 08/I 8194 08/l 8194 08/20/94 

UGIL UGlL UGlL UGIL UGIL UGIL 

18 U 
37 UL 
10 UL 

22.8 J 
IU 
5u 

207009 J 
3u . 
4u 

17.8 J 
4.8 J 
10 UL 

878000 J 
3.8 J 
NA 

40.2 K 
226000 J 

IU 
4u 

5990000 J 
IOR 
4u 
3u 

18 U 
37 UL 
10 UL 
23 J 

IU 
5u 

206OOOJ 
3u 
4u 

19 J 
4.3 J 
10 UL 

870000 J 
3.9 J 
NA 

27.9 J 
225000 J 

IU 
4u 

8100090 J 
IOR 
4u 
3u 

18 U 
37 UL 
13 L 

28.7 J 
IU 
5u 

193000 J 
3u 
4u 

17.3 J 
5.2 J 
10 UL 

817000 J 
4.5 J 
NA 

38.5 K 
205000 J 

1 UL 
4u 

5340000 J 
IOR 
4u 
3u 

18 U 
37 UL 
10 UL 

24.8 J 
IU 
su 

202000 J 
3u 
4u 

15.8 J 
4.1 J 
10 UL 

650000 J 
2.2 J 
NA 

25.7 K 
218000 J 

1 UL 
4u 

5870000 J 
IOR 
4u 
3u 

18 U 
37 UL 
10 UL 

38.5 J 
IU 
5u 

180000 J 
3u 
4u 

17.1 J 
3J 

10 UL 
567000 J 

12.4 J 
NA 

51.8 K 
188000 J 

1 UL 
4u 

4830009 J 
IOR 
4u 
3u 

18 U 
37 u 

. 1.2J 
48.3 J 

IU 
5 UL 

84000 J 
3u 
4u 

8.4 J 
32.8 J 

1 UL 
220000 

115 J 
NA 
18 U 

79000 
IU 
4u 

1980000 J 
1 UL 

7.2 J 
3u 
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Sample ID 
Date sampled 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

TABLE 13 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SURFACE WATER 

DISSOLVED INORGANICS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGTNSW04DS01 D BGTNSW05DS-01 BGTCSWOI DS-01 BGTCSWOI DS-02 BGTCSW02DS01 BGTCSW02DS-02 
08/20/94 08120194 08/08/94 08/08/94 08/08/94 08/08/94 

UGlL UGlL UGlL UGIL UGlL UGIL 

21.4 J 
37 u 

IU 
48.5 J 

IU 
5 UL 

83700 J 
3u 
4u 

18.9 J 
39.2 J 

5 UL 
218000 

118 J 
NA 
18 U 

79300 
IU 
4u 

2040000 J 
1 UL 

8.8 J 
3u 

45.5 J 
37 u 

IU 
45.8 J 

IU 
5 UL 

29400 J 
3u 
4u 
5u 

887 J 
1 UL 

50700 
205 J 
NA 
18 U 

18800 
IU 
4u 

433000 J 
1 UL 
4u 
3u 

18 U 
37 UL 

1 UL 
34.8 J 

IU 
5u 

141000 
3u 
4u 

21.8 J 
5.5 J 

IU 
436000 

25 
NA 
18 U 

138006 
2.1 L 

4u 
3800000 

10 UL 
4u 
3u 

18 U 
37 UL 

1 UL 
33 J 

IU 
5u 

144000 
‘3U 

4u 
20 J 
3u 
1 UL 

2J 
NA 

47.7 
142000 

IL 
4u 

3710000 
5 UL 
4u 
3u 

18 U 18 U 
37 UL 37 UL 

1 UL 1 UL 
33.7 J 33.7 J 

IU IU 
su 5.3 

142000 144600 
3u 3u 
4u 4u 

18.4 J 18.8 J 
4.8 J 3.2 J 

1 UL 1 UL 
445000 447000 

2.2 J 2J 
NA NA 
18.2 J 30.1 J 

139000 140000 
1 UL 2 UL 
4u 4u 

3850000 3930000 
10 UL 10 UL 
4u 4u 
3u 3u 
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Sample ID 
Date sampled 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

TABLE 13 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SURFACE WATER 

DiSSOLVED INCRGANICS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGTCSW03DS01 BGTCSWOBDS-02 BGTCSW04DS-01 BGTCSW05DS01 BGTCSWO6DS01 
08/09/94 08109194 08/09/94 08/I O/94 08/I 0194 

UGlL UGlL UGlL UGIL UGlL 

27.8 J 
37 u 

IU 
34.3 J 

IU 
su 

92200 
3u 

5.3 J 
18.9 J 
83.2 J 

1 UL 
223000 

278 
NA 
16 U 

71900 
1 UL 
4R 

1570000 
IOR 
4u 

4.5 J 

18 U 
37 u 

IU 
35.2 J 

IU 
5u 

1180W 
3u 

4.2 J 
17.1 J 
17.1 J 

2 UL 
307000 

225 
NA 

35.3 K 
101000 

10 UL 
4R 

45U 
IOR 
4u 
3u 

22.5 J 
37 u 

IU 
25.7 J 

IU 
5u 

62!900 
3u 

7.4 J 
12.3 J 
244 J 

1 UL 
89OQO 

290 
NA 
18 U 

29600 
1 UL 
4R 

891 WO 
IOR 
4u 

4.5 J 

18 U 
37 u 

IU 
19.5 J 

IU 
su 

510w 
3u 
4u 

11.9 J 
483J 

1 UL 
27800 

278 
NA 
18 U 

9600 
1 UL 
4R 

220000 
IOR 
4u 
3u 

25.7 J 
40.2 J 

IU 
17 J 

IU 
5u 

47100 
3u 

7.4 J 
9.8 J 
438 J 

1 UL 
25200 

249 
NA 
18 U 

8810 
1 UL 
4R 

198000 
IOR 
4u 
3u 
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Sample ID 
Date sampled 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 

Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

MINIMUM 
NONDETECTED 

18 U 
37 UL 

IU 
NA 

IU 
su 

NA 
3u 
4u 
su 
3u 
1 UL 

NA 
NA 

NA 
18 U 
NA 

IU 
4u 

45U 
1 UL 
4u 
3u 

TABLE 13 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SURFACE WATER 

DISSOLVED INORGANICS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

MAXIMUM MINIMUM MAXIMUM 
NONDETECTED DETECTED DETECTED 

18 U 
37 UL 
10 UL 
NA 

IU 
su 

NA 
3u 
4u 
5u 
3u 

10 UL 
NA 
NA 

NA 
18 U 
NA 
10 UL 
4u 

45U 
10 UL 
4u 
3u 

21.4 J 
40.2 J 

1.2 J 
17 J 
ND 
5.3 

29400 J 
ND 
4.2 J 
8.4 J 

3J 
ND 

25200 
2J 

NA 
18.2 J 

8810 
1 L 

ND 
198000 

ND 
7.2 J 
4.5 J 

45.5 J 
40.2 J 

13 L 
48.5 J 

ND 
5.3 

207000 J 
ND 
7.4 J 

21.8 J 
887 J 
ND 

878000 J 
290 
NA 

51.8 K 
228000 J 

2.1 L 
ND 

8100000 J 
ND 
8.8 J 
4.5 J 

LOCATION OF 
MAXIMUM 

DETECTED 

BGTNSWOSDS-01 
BGTCSW06DS01 
BGTNSW02DS-01 

BGTNSW04DS-01 D 

BGTCSW02DS-02 
BGTNSWOI DS-01 

BGTCSWOGDS-01 
BGTCSWOI DS-01 
BGTNSWOSDS-01 

BGTNSWOI DS-01 
BGTCSW04DS01 

BGTNSW03DS01 
BGTNSWOI DS-01 
BGTCSWOI DS-01 

BGTNSWOI DS-02 

BGTNSW04DS01 D 
BGTCSW04DS01 

FREQUENCY 
OF 

DETECTION 

S/17 
l/17 
z17 
17117 
O/l 7 
l/17 
17117 
O/l 7 
4/l 7 
18/17 
18/17 
O/l 7 
17117 
17117 
010 
Q/I 7 
17117 
2.07 
O/l 2 
18117 
Off 
2l17 
2l17 
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Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL 
STANDARD 
DEVIATION 

NORMAL 
UPPER 95% LOG 

CONFIDENCE ARITHMETIC 
INTERVAL MEAN 

LOG 
STANDARD 
DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

14.78 10.42 19.17 2.53 0.55 19.07 
19.78 5.28 22.01 2.98 0.19 21.39 
2.34 3.38 3.76 0.09 1.18 4.89 

32.18 9.50 38.21 3.43 0.31 37.25 
0.50 0.00 0.50 -0.69 0.00 0.50 
2.88 0.88 2.95 0.98 0.18 2.88 

125017.85 59798.47 150340.34 11.80 0.59 173723.85 
1.50 0.00 1.50 0.41 0.00 1.50 
2.96 1.91 3.77 0.95 0.49 3.88 

15.60 5.00 17.72 2.88 0.52 21.23 
132.85 247.44 237.84 3.00 2.08 1895.23 

1.97 2.07 2.85 0.12 1.07 4.18 
380041 .I8 233303.09 458837.38 12.41 1.10 958882.03 

105.34 120.31 158.29 3.12 2.21 3293.19 

22.19 15.71 
118518.24 78589.93 

0.92 1.13 
2.00 0.00 

2961883.88 2203940.23 
2.71 2.25 
2.69 1.97 
1.85 1 .oo 

28.84 2.83 
150943.09 11.31 

1.40 -0.39 
2.00 0.89 

3895180.08 13.88 
4.37 0.52 
3.53 0.85 
2.27 0.53 

0.77 34.90 
1.08 305024.75 
0.85 1.18 
0.00 2.00 
2.99 5208837847.58 
1.18 27.25 
0.48 3.25 
0.38 2.18 

TABLE 13 
STATISTICAL SUMMARY 

TIDAL FRESHWATER STREAMS 
SURFACE WATER 

DISSOLVED INORGANICS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 
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Sample ID 
Date sampled 
Depth 
Units 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1 ,I Dichloroethene 
1 ,I-Dichloroethane 
Trans.-l ,2-dichloroethene 
Cis-1,2-dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1 ,I ,I-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-l ,bDlchloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,I ,2-Trichloroethane 
Benzene 
Trans.-l ,3-dichloropropene 
Bromoform 
4-Methyl-P-pentanone 
2-Hexanone 
Tetrachloroethene 
1 ,I ,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
M/P xylenes 
0 xylene 

07/19/95 BFPVSDF.WK4 

BGWPSDOI-01 
08/02/94 

o-4 
UG/KG 

53 u 
53 u 
53 u 
53 u 
53 u 

1800 J 
53 u 
53 u 
53 u 
53 u 
53 u 
53 u 
53 u 

390 J 
53 u 
53 u 
53 u 
53 u 
53 u 
53 u 
53 u 
53 u 
53 u 
53 u 
53 u 
53 u 
53 u 
53 u 
53 u 
53 u 
53 u 
53 u 
53 u 
53 u 
53 u 

TABLE 14 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER PONDS 
SEDIMENT 

VGLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGWPSWI-02 
08/02/94 

4-8 
UGlKG 

36 U 
36 U 
36 U 
36 U 
36 U 

410 
36 U 
36 U 
36 U 
36 U 
36 U 
36 U 
36 U 
95 
36 U 
36 U 
36 U 
36 U 
36 U 
38 U 
36 U 
36 U 
36 U 
36 U 
36 U 
36 U 
36 U 
36 U 
36 U 
36 U 
38 u 
36 U 
36 U 
36 U 
36 U 

BGWPSWZ-01 
08/02/94 

o-4 
UGIKG 

67 U 
67 U 
67 U 
67 U 
67 U 

1500 J 
67 U 
67 U 
67 U 
67 U 
67 U 
67 U 
67 U 

320 
67 U 
67 U 
67 U 
67 U 
67 U 
67 U 
67 U 
67 U 
67 U 
67 U 
67 U 
67 U 
67 U 
67 U 
67 U 
67 U 
^V II or ” 
67 U 
67 U 
67 U 
67 U 

1 

BGWPSD02-02 
08/02194 

4-6” 
UG/KG 

31 u 
31 u 
31 u 
31 u 
31 u 

630 
31 u 
31 u 
31 u 
31 u 
31 u 
31 u 
31 u 

160 
31 u 
31 u 
31 u 
31 u 
31 u 
31 u 
31 u 
31 u 
31 u 
31 u 
31 u 
31 UJ 
31 UJ 
31 UJ 
31 UJ 
31 UJ 
31 ‘UJ 
31 UJ 
31 UJ 
31 UJ 
31 UJ 

BGWPSDO3-01 
oalo2194 

o-c 
UMKG 

62 U 
62 U 
62 U 
62 U 
69 

670 
62 U 
62 U 
62 U 
62 U 
62 U 
62 U 
62 U 

150 
62 U 
62 U 
62 U 
62 U 
62 U 
62 U 
62 U 
62 U 
62 U 
62 U 
62 U 
62 U 
62 U 
62 U 
62 U 
62 U 
62 U 
62 U 
62 U 
62 U 
62 U 

BGWPSDO3-9lD 
oaio2l94 

o-4 
UGIKG 

45 u 
45 u 
45 u 
45 u 
41 J 

710 
45 u 
45 u 
45 u 
45 u 
45 u 
45 u 
45 u 

140 
45 u 
45 u 
45 u 
45 u 
45 u 
45 u 
4s u 
45 u 
45 u 
45 u 
45 u 
45 u 
45 u 
45 u 
45 u 
45 u 
45 u 
45 u 
45 u 
45 u 
45 u 



Sample ID 
Date sampled 
Depth 
Units 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1 ,l-Dichloroethene 
1 ,I -Dichloroethane 
Trans-1,2-dichloroethene 
Cis-I ,2-dichloroethene 
Chloroform 
1,2-Dichloroethane 
P-Butanone 
1 ,I ,I-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
&-I ,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,I ,2-Trichloroethane 
Benzene 
Trams-1,3-dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
1 ,I ,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
M/P xylenes 
0 xylene 

BGWPSDOJ-02 
08/02/94 

4-8” 
UGIKG 

24 U 
24 U 
24 U 
24 U 
39 

270 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
66 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 UJ 
24 UJ 
24 UJ 
24 UJ 
24 UJ 
24 UJ 
24 UJ 
24 UJ 
24 UJ 
24 UJ 

TABLE 14 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER PONDS 
SEDIMENT 

VOLATILE ORGANIC COMPOUNDS 
BACKQROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGWPSD04-01 
08/03/94 

o-4 
UGIKG 

62 U 
62 U 
62 U 
62 U 
62 U 

1100 
62 U 
62 U 
62 U 
62 U 
62 U 
62 U 
62 U 

240 
62 U 
62 U 
62 U 
62 U 
62 U 
62 U 
62 U 
62 U 
62 U 
62 U 
62 U 
62 U 
62 U 
62 U 
62 U 
62 U 
62 U 
62 U 
62 U 
62 U 
62 U 

BGWPSD04-02 
08/03/94 

4-8 
UGIKG 

16 U 
16 U 
16 U 
16 U 
16 U 

110 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
22 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 

BGPLSD03-01 
08/05/94 

O-4” 
UG/KG 

83 u 
83 u 
83 u 
83 u 
83 U 

510 
83 u 
83 u 
83 u 
83 u 
83 u 
83 U 
83 u 
95 
83 u 
83 u 
83 u 
83 U 
83 U 
83 u 
83 u 
83 U 
83 U 
83 U 
83 U 
83 u 
83 U 
83 U 
83 U 
83 U 
a3 u 
83 U 
a3 u 
83 U 
83 u 

BGPLSDOJ-02 
08/05/94 

4-8” 
UGlKG 

43 u 
43 u 
43 u 
43 u 
75 J 

790 J 
43 u 

.43 u 
43 u 
43 u 
43 u 
43 u 
43 u 
99 J 
43 u 
43 u 
43 u 
43 u 
43 u 
43 u 
43 u 
43 u 
43 u 
43 u 
43 u 
43 UJ 
43 UJ 
43 UJ 
43 UJ 
43 UJ 
43 UJ 
43 UJ 
43 UJ 
43 UJ 
43 UJ 

BGPLSD04-01 
08/04/94 

O-4” 
UGIKG 

150 J 
77 u 
77 u 
77 u 
77 u 

500 J 
77 u 
77 u 
77 u 
77 u 
77 u 
77 u 
77 u 
74 J 
77 u 
77 u 
77 u 
77 u 
77 u 
77 u 
77 u 
77 u 
77 u 
77 u 
77 u 
77 UJ 
77 UJ 
77 UJ 
77 UJ 
77 UJ 
77 UJ 
77 UJ 
77 UJ 
77 UJ 
77 UJ 

07/19/95 BFF =.WK4 
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Sample ID 
Date sampled 
Depth 
Units 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1 ,I-Dichloroethene 
1 ,I-Dichloroethane 
Trans-I ,2-dichloroethene 
Cis-1 ,2-dichloroethene 
Chloroform 
1,2-Dlchloroethane 
2-Butanone 
1 ,I ,I-Trichloroethane 
Carbon tetrachloride 
Bromodlchloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,I ,2-Trichloroethane 
Benzene 
Trans.-l ,3-dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
1 ,I ,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
M/P xylenes 
0 xylene 

BGPLSDO4-01 D 
08/04/94 

O-4” 
UG/KG 

52 J 
59 u 
59 u 
59 u 
59 u 

150 J 
59 u 
59 u 
59 u 
59 u 
59 u 
59 u 
59 u 
59 u 
59 u 
59 u 
59 u 
59 u 
59 u 
59 u 
59 u 
59 u 
59 u 
59 u 
59 u 
59 u 
59 u 
59 u 
59 u 
59 u 
59 u 
59 u 
59 u 
59 u 
59 u 

TABLE 14 
FREQUENCY OF DETECTION SUMMARY 

FRESHV(IATER PONDS 
SEDIMENT 

VOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRQINIA 

BGPLSDO4-02 
08lO4i94 

4-8” 
UGIKG 

25 U 
25 u 
25 U 
25 U 
25 U 

170 J 
25 u 
25 U 
25 U 
25 U 
25 U 
25 U 
25 U 
23 J 
25 U 
25 u 
25 u 
25 U 
25 U 
25 U 
25 U 
25 u 
25 U 
25 U 
25 U 
25 UJ 
25 UJ 
25 UJ 
25 UJ 
25 UJ 
25 UJ 
25 UJ 
25 UJ 
25 UJ 
25 UJ 

07/19/95 BFPVSDF.WK4 



Sample ID 
Date sampled 
Depth 
Units 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1 ,I-Dichloroethene 
1 ,I-Dichloroethane 
Trans-1 ,bdichloroethene 
Cis-1,2-dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1 ,I ,I-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
I,%-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,I ,2=Trichloroethane 
Benzene 
Trans-1,3-dichloropropene 
Bromoform 
4-MethylP-pentanone 
2-Hexanone 
Tetrachloroethene 
1 ,I ,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
M/P xylenes 
0 xylene 

MINIMUM 
NONDETECTED 

16 U 
16 U 
16 U 
16 U 
16 U 
NA 
16 U 
16 U 
16 U 
16 U 
16 U 
18 u 
16 U 
59 u 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
18 u 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
18 u 
16 U 

TABLE 14 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER PONDS 
SEDIMENT 

VOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

MAXIMUM MINIMUM MAXIMUM 
NONDETECTED DETECTED DETECTED 

83 U 
83 U 
a3 u 
83 U 
83 U 
NA 
83 U 
83 U 
83 U 
83 U 
63 U 
83 U 
83 U 
59 u 
83 U 
83 U 
a3 u 
a3 u 
83 U 
83 U 
a3 u 
83 U 
83 U 
83 U 
83 u 
83 U 
83 U 
a3 u 
a3 u 
a3 u 
a3 u 
83 U 
83 U 
83 u 
83 U 

52 J 
ND 
ND 
ND 
39 

110 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
22 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

150 J 
ND 
ND 
ND 
75 J 

1800 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

390 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

BGPLSD6C01 2114 
0114 
o/14 
o/14 

BGPLSDOJ-02 4114 
BGWPSWI-01 14114 

0114 
o/14 
o/14 
0114 
0114 
0114 
0114 

BGWPSDOI-01 13114 
0114 
o/14 
0114 
0114 
0114 
o/14 
0114 
0114 
0114 
0114 
o/14 
O/14 
0114 
o/14 
0114 
o/14 
0114 
0114 
0114 
0114 
0114 

07/19/95 BF’ F.WK4 



Chloromethane 33.96 35.54 50.79 3.23 
Bromomethane 24.39 10.33 29.26 3.09 
Vinyl chloride 24.39 10.33 29.28 3.09 
Chloroethane 24.39 10.33 29.28 3.09 
Methylene chloride 34.18 19.37 43.35 3.37 
Acetone 865.71 502.62 903.61 6.21 
Carbon disulfrde 24.39 10.33 29.28 3.09 
1 ,I-Dichloroethene 24.39 10.33 29.28 3.09 
1 ,I-Dlchloroethane 24.39 10.33 29.28 3.09 
Trans-1.2-dichloroethene 24.39 10.33 29.28 3.09 
Cis-1,2-dichloroethene 24.39 10.33 29.28 3.09 
Chloroform 24.39 10.33 29.28 3.09 
1,2-Dichloroethane 24.39 10.33 29.28 3.09 
2-Butanone 136.11 111.04 188.66 4.58 
1 ,I ,I -Trichloroethane 24.39 10.33 29.28 3.09 
Carbon tetrachlorlde 24.39 10.33 29.28 3.09 
Bromodichloromethane 24.39 10.33 29.28 3.09 
1,2-Dichloropropane 24.39 10.33 29.28 3.09 
cis-1,3-Dichloropropene 24.39 10.33 29.28 3.09 
Trichloroethene 24.39 10.33 29.28 3.09 
Dibromochloromethane 24.39 10.33 29.28 3.09 
1 ,I ,2-Trichloroethane 24.39 10.33 29.28 3.09 
Benzene 24.39 10.33 29.28 3.09 
Trans-1,3-dichloropropene 24.39 10.33 29.28 3.09 
Bromoform 24.39 10.33 29.28 3.09 
4-Methyld-pentanone 24.39 10.33 29.28 3.09 
2-Hexanone 24.39 10.33 29.28 3.09 
Tetrachloroethene 24.39 10.33 29.28 3.09 
1 ,I ,2,2-Tetrachloroethane 24.39 10.33 29.28 3.09 
Toluene 24.39 10.33 29.28 3.09 
Chlorobenzene 24.39 10.33 29.28 3.09 
Ethylbenzene 24.39 10.33 29.28 3.09 
Styrene 24.39 10.33 29.28 3.09 
MIP xylenes 24.39 10.33 29.28 3.09 
0 xylene 24.39 10.33 29.28 3.09 

07/19/95 BFPVSDZ.WK4 1 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL 
STANDARD 
DEVIATION 

TABLE 14 
STATISTICAL SUMMARY 

FRESHWATER PONDS 
SEDIMENT 

VOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

NORMAL 
UPPER 95% 

CONFIDENCE 
INTERVAL 

LOG 
ARITHMETIC 

MEAN 

LOG 
STANDARD 
DEVIATION 

0.73 
0.49 
0.49 
0.49 
0.83 
0.84 
0.49 
0.49 
0.49 
0.49 
0.49 
0.49 
0.49 
0.90 
0.49 
0.49 
0.49 
0.49 
0.49 
0.49 
0.49 
0.49 
0.49 
0.49 
0.49 
0.49 
0.49 
0.49 
0.49 
0.49 
^ ,^ 
u.4v 

0.49 
0.49 
0.49 
0.49 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

54.45 
33.08 
33.08 
33.08 
52.99 

1315.87 
33.08 
33.08 
33.08 
33.08 
33.08 
33.08 
33.08 

295.79 
33.08 
33.08 
33.08 
33.08 
33.08 
33.08 
33.08 
33.08 
33.08 
33.08 
33.08 
33.08 
33.08 
33.08 
33.08 
33.08 
33.08 
33.08 
33.08 
33.08 
33.08 



Sample ID 
Date sampled 
Depth 
Units 

Phenol 
Bis(2-chloroethyl)ether 
2-Chlorophenol 
1,3-Dlchlorobenzene 
I ,4-Dichlorobenzene 
1,2-Dlchlorobenzene 
P-Methylphenol 
2,2-Oxybis(l-chloropropane) 
QMethylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2,QDimethylphenol 
Bis(2-chloroethoxy)methane 
2,4-Dichlorophenol 
t ,P,rlTrichlorobenzene 
Naphthalene 
4Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3methylphenol 
P-Methyinaphthalene 
Hexachlorocyclopentadie 
2,4,6TrichlorophenoI 
2,4,5TrichlorophenoI 
2-Chloronaphthalene 
2+p-d,, ,U”LIII,IIIIT 
Dimethylphthalate 
Acenaphthylene 
2,bDinitrotoluene 
3-Nitroaniline 

07/16/95 BFPSVSDF.WK4 

BGWPSDOI-OI 
08/02!94 

O-4 
UGlKG 

14Wu 
14oou 
14OOU 
14Wu 
14Wu 
14OOu 
14OOu 
14Wu 
14OOu 
14OOu 
1400u 
14Wu 
14oou 
1400u 
14oou 
14OOu 
14OOu 
14OOu 
14oou 
14OOu 
14oou 
14Wu 
14oou 
1400u 
14oou 
3500 u 
1400 u 
35W u 
14Wu 
14OOu 
14oou 
3500 u 

TABLE 14 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER PONDS 
SEDIMENT 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGWPSDOl-02 
08iO2l94 

48 
UGlKG 

1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 il 
1206 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
3000u 
1200 u 
30WU 
1200 u 
1200 u 
1200 u 
3WOU 

BGWPSDO2-01 
08/02lQ4 

o-4 
UG/KG 

2WOu 
2000u 
2000u 
2000u 
2000u 
2000u 
2000u 
2000u 
2000u 
2000u 
2000u 
2000u 
2000u 
2000u 
2000u 
2000u 
2WOu 
2000u 
20Wu 
2000u 
2000u 
2000u 
2000u 
2000u 
2000u 
4QOOU 
2000u 
4Qoou 
2000u 
2000 u 
2WOu 
4900 u 

1 

BGWPSDO2-02 
06lO2JQ4 

48 
UGlKG 

IOOOU 
1ooou 

,I666 u 
IOWU 
IOOOU 
IOOOU 
106Ou 
IOOOU 
IOOOU 
IOOOU 
IOOOU 
IOOOU 
IOWU 
IOWU 
IOOOU 
IOOOU 
IOOOU 
1ooou 
IOOOU 
1000 u 
low u 
IOOOU 
IWO u 
1ooou 
1ooou 
2500 u 
1ooou 
2500 u 
1000 u 
1000 u 
IOOOU 
2500 u 

BGWPSD03-61 
08~02lQ4 

o-4 
UGlKG 

16OOu 
1600u 
1600 U 
1600u 
16OOu 
166Ou 
16OOu 
1600u 
1606u 
1600 U 
18oou 
16OOU 
16OOu 
16OOu 
16OOu 
1600u 
16OOu 
1600u 
1600u 
1600 U 
16OOu 
1600 U 
1600u 
1600 U 
1600u 
4ooou 
1600 U 
4WOU 
1600 u 
16OOu 
1600 U 
4000U 

BGWPSDO3-01 D 
08/02lQ4 

o-4 
UGlKG 

1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
12oou 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
29wu 
1200 u 
2QOOu 
1200 u 
1200 u 
1200 u 
29wu 



Sample ID BGWPSDOl-01 
Date sampled 08/02/94 
Depth O-4 
Units UGIKG 

Acenaphthene 
2&Dinttrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4Dinitrotoluene 
Diethytphthalate 
4Chlorophenyt-phenyiether 
Fluorene 
4Nltroanlline 
4,6-Dint&o-2-methytphenol 
N-Nttrosodiphenylamine 
4BromophenyLphenyiether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butyibenzylphthalate 
3,3’-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
Bis(2-ethylhexyl)phthalate 
di-n-Octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Ber!zo(g,h,i)perylene 

TABLE 14 
FREQUENCY OF DETECTlON SUMMARY 

FRESHWATER PONDS 
SEDIMENT 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGWPSDOl-02 
08102194 

48” 
UGIKG 

BGWPSD02-01 
08lOZ94 

O-4’ 
UG/KG 

14OOu 
3508 u 
3500 u 
1400 u 
14OOU 
14OOt.l 
14OOu 
14oou 
3506 u 
35OOu 
14OOu 
14OOu 
14oOu 
3500 u 
14OOu 
14OOu 
14OOu 
14001J 
14OOU 
14OOu 
14OOu 
14OOu 
14oou 
14WU 
14OOU 
1400 UJ 
1400 UJ 
1400 UJ 
1400 UJ 
1400 UJ 
1400 UJ 
1400 UJ 

1200 u 
3OOOU 
30001J 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
3OOou 
30001J 
1200 u 
1200 u 
1200 u 
3OOou 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 UJ 
1200 UJ 
1200 UJ 
1200 UJ 
1200 UJ 
1200 UJ 
1200 UJ 

2OOOU 
4900U 
49OOu 
2OC0U 
2OOOu 
2000u 
2OOOU 
2OOOu 
49OOtJ 
49OOU 
2OOOu 
28OOt.l 
28OOU 
4908U 
2OOOU 
2OOOu 
2OOOtJ 
28OOu 
2OOOu 
2OOOu 
2OOOu 
2000u 
2OOOu 
2OOOt.J 
2OcQu 
2000 UJ 
2066 UJ 
2000 UJ 
2000 UJ 
2000 UJ 
2000 UJ 
2008 UJ 

BGWPSD02-02 
08/02/94 

4-a 
UG/KG 

1ooou 
25OOt.l 
2500 u 
1ooou 
1OOOu 
1000 u, 
1ooou 
1OOOu 
2500 u 
25OOu 
1ooou 
1OOOt.l 
1OOOlJ 
2500 u 
IOOOU 
IOOOU 
IOOOU 
1OOOu 
1OOOu 
1ooou 
1oooLl 
1ooou 
1ooou 
IOOOU 
IWO u 
1OOOu 
1000 u 
1OOOu 
1000 u 
1ooou 
IWO u 
1000 u 

BGWPSD03-01 
08lOZ94 

o-4’ 
UG/KG 

16OOu 
4OOOU 
4OOOU 
16OOu 
16OOU 
16OOU 
16OOu 
16OOu 
4OOOt.l 
4OWU 
16oou 
16OOu 
18OOu 
46OOU 
16OOu 
16OOu 
IWOU 
1600 u 
16OOU 
16oou 
16OOu 
16OOu 
1600 u 
1600 U 
1600 U 
1600 UJ 
1600 UJ 
1600 UJ 
1600 UJ 
1600 UJ 
1600 UJ 
1600 UJ 

BGWPSD03-01 D 
w/02/94 

o-4’ 
UG/KG 

1200 u 
298OlJ 
29OOU 
1200 u 
12OOt.f 
12OOu 
128Ot.J 
12OOu 
299Ou 
298QU 
1MotJ 
1200u 
1200u 
29OOu 
1200 u 
12OOu 
1200 u 
12OOu 
1200 u 
12OOu 
128Ou 
1200 u 
1200 u 
12OOu 
1200 u 
1200 UJ 
1200 UJ 
1200 UJ 
1200 UJ 
12W UJ 
1200 UJ 
1200 UJ 

07/l 8195 B f ?DF.WK4 



Sample ID 
Date sampled 
Depth 
Units 

Phenol 
Bis(2-chloroethyt)ether 
2-Chlorophenol 
I,3Dichlorobenzene 
1 +Dichlorobenzene 
1,2-Dichlorobenzene 
ZMethylphenol 
2,2’-Oxybls(1 -chloropropane) 
4Methylphenol 
N-Nitrosodi-n-propytamlne 

Niirobenzene 
lsophorone 
2-Nttrophenol 
2,4Dimethylphenol 
Bis(2-chloroethoxy)methane 
2,4Dichlorophenol 
1,2&Trichlorobenzene 
Naphthalene 
QChloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
ZMethylnaphthalene 
Hexachlorocyclopentadie 
2,4,6-Trtchlorophenol 
2,4,5TrichlorophenoI 
ZChloronaphthalene 
2-Nitroaniiine 
Dlmethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 

BGWPSD03-02 
08lOZ94 

4-8” 
UGlKG 

869 U 
869 U 
869 U 
860 U 
869 U 
860 U 
869 U 
869 U 
869 U 
869 U 
860 U 
860 U 
860 U 
869 U 
860 U 
869 U 
860 u 
869 U 
860 U 
860 u 
869 U 
860 u 
860 u 
860 u 
869 U 

2100 u 
860 u 

2iW ii 
860 u 
860 u 
860 u 

2100 u 

TABLE 14 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER PONDS 
SEDIMENT 

SEMtVOLATlLE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGWPSD94.01 
08/03/94 

o-4’ 
UG/KG 

470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 

1100 u 
470 u 

1596 U 
470 u 
470 u 
470 u 

1100 u 

BGWPSDO4-92 
08/03/94 

4-8 
UGlKG 

569U 
569U 
569U 
56OU 
569tJ 
569U 
569U 
569U 
580 u 
56OU 
56OU 
566U 
566U 
569 u 
56OU 
569U 
56OU 
56OU 
569U 
56OU 
560 u 
560 u 
569U 
569U 
560 u 

14ootJ 
569 u 

14oou 
566 u 
569U 
580 u 

14oot.l 

BGPLSD03-01 
08/05/94 

O-4 
UG/KG 

3709 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
37w u 
3700 u 
3700 u 
3700 u 
8900 U 
3700 u 
89.30 u 
3700 u 
3700 u 
3700 u 
899Ot.t 

BGPLSD03.02 
08/05/94 

QB’ 
UGlKG 

16wu 
16ootJ 
1699u 
1606t.r 
166ou 
16oou 
16oou 
16oou 
1609u 
1699u 
1609u 
1609u 
1699u 
169ou 
16oou 
1609u 
1609u 
1609u 
1699u 
16WU 
1609u 
1699u 
160ou 
16oou 
1609u 
3809U 
16oou 
38w u 
1609tJ 
1699u 
1699tJ 
3699tJ 

BGPLSD94-91 
08/04/94 

o-4’ 
UGIKG 

2599u 
2599t.t 
25cQt.i 
2590 u 
2599tJ 
25wu 
2599u 
2599u 
25wu 
25Wu 
2500u 
259ou 
259ou 
2599u 
259ou 
259ou 
2599u 
25oot.t 
25oou 
259ou 
259ou 
2500 U 
259oU 
259ou 
259ot.L 
6190 U 
2590 u 
ls4nl-B II “l”” ” 
25ootJ 
25oou 
256otJ 
6199 U 
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Sample ID BGWPSD03-02 
Date sampled 08102194 
Depth 48 
Units UG/KG 

Acenaphthene 
2,4DinRrophenol 
CNitrophenol 
Diberuofuran 
P,QDinHrotoluene 
Diethylphthalate 
4Chlorophenyl-phenylether 
Fluorene 
QNttroaniline 
4,6Dinftro-2-methytphenol 
N-Nitrosodiphenylamine 
4Bromophenyl.phenytether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
di-n-Butyfphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3’-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
Bis(2-ethylhexyl)phthalate 
di-n-Octylphthalate 
Beruo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,l)perytene 

TABLE 14 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER PONDS 
SEDIMENT 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGWPSDO4-01 
08/03/Q4 

O-4 
UGlKG 

BGWPSDO4-02 
08103194 

44 
UG/KG 

BGPLSD03-01 
08/05194 

O-4 
UG/KG 

860 u 
2100 u 
2100 u 

860 U 
880 U 
660U 
860 u 
860 U 

2100 u 
2100 u 
860 U 
860 U 
860 U 

2100 u 
660U 
860 U 
880 u 
66OU 
880 u 
880 u 
860 U 
860 U 
860 u 
860 u 
880 u 
660 UJ 
860 UJ 
860 UJ 
860 UJ 
860 UJ 
860 UJ 
860 UJ 

470 u 
1100 u 
1100 u 
470 u 
470 u 
470 u 
470 u 
470 u 

1100 u 
1106 u 
470 u 
470 u 
470 u 

1100 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 UJ 
470 UJ 
470 UJ 
470 UJ 
470 UJ 
470 UJ 
470 UJ 

56OU 
14Wu 
1400u 
66OU 
560 U 
560 u 
56OU 
560 u 

14OOt.f~ 
14OOU 
560 U 
560 u 
66OU 

14OOu 
560 u 
560 U 
560 U 
560 U 
S6OU 
560 u 
560 U 
560 u 
560 U 
560 U 
560 U 
560 U 
560 U 
560 U 
560 U 
560 U 
560 U 
560 U 

3700 u 
8QOOU 
8QOOU 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
8QOOU 
8QOOU 
3700 u 
3700 u 
3700 u 
8QOOU 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 

BGPLSDO3-02 
08KKkM 

4-8’ 
UGlKG 

1600u 
38wu 
3600U 
1600u 
16OOU 
16OOu 
1600u 
16OOU 
3600U 
36OOU 
lwoll 
1600u 
1600u 
3SOOU 
1600u 
18oou 
16tJOu 
1600u 
1600u 
16OOu 
16OOU 
1600u 
16OOU 
1600u 
1600u 
1600u 
1600u 
16OOU 
1600u 
1600u 
1600u 
1600u 

BGPLSD04-01 
08/04’94 

O-4’ 
UGlKG 

2500u 
6100 U 
6100 u 
2500u 
2500u 
2500u 
25Wu 
2500u 
6100 U 
6100 U 
2500u 
2500u 
2500 U 
6100 U 
2500u 
2500u 
2500 U 
2500 U 
2500u 
2500 U 
2500 U 
2500 u 
2500 U 
2500 U 
25W U 
2500 U 
2500 U 
2500 U 
2500 U 
2500 U 
2500 U 
2500 U 
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Sample ID 
Date sampled 
Depth 
Units 

Phenol 
Bis(2-chloroethyl)ether 
2-Chlorophenol 
I ,3-Dlchlorobenzene 
1 ,QDichlorobenzene 
1,2-Dichlorobenzene 
ZMethyiphenol 
2,2’-Oxybls(1 -chloropropane) 
4-Methylphenol 
N-Nitrosodi-n-propylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
P-Nitrophenol 
2&Dimethylphenol 
Bis(2thloroethoxy)methane 
2,4-Dichtorophenol 
1,2,4Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadlene 
4XhloroSmethylphenoI 
2-Methylnaphthalene 
Hexachlorocyclopentadie 
2,4,&TrichlorophenoI 
2,4,5TrichlorophenoI 
2-Chloronaphthalene 
24itiOaiilihe 

Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 

BGPLSDO4-01 D 
08/04/94 

o-4’ 
UG/KG 

22wu 
2200 u 
2200 u 
2200 u 
2200 u 
22wu 
22wu 
22wu 
2200 u 
2200U 
2200U 
22wu 
2200U 
22wu 
2200 u 
22wu 
nwu 
2200 u 
2200 u 
22wu 
22wu 
22wu 
2200 u 
2200 u 
22wu 
5300 u 
22wu 
5300 u 
2200 u 
22wu 
2200 u 
5300u 

TABLE 14 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER PONDS 
SEDIMENT 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGPLSDO4-02 
08/04/94 

4-w 
UG/KG 

1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
15OOU 
1500 u 
1500 u 
1500 u 
15oOu 
1500u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
1500 u 
15w u 
3600 U 
15w u 
36W ‘U 
1500 u 
1500 u 
1500 u 
3600 U 
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Sample ID 
Date sampled 
Depth 
Unlts 

Acenaphthene 
2+Dinitrophenol 
4-Nltrophenol 
Dibenzofuran 
2,QDinitrotoluene 
Diethylphthalate 
4Chlorophenyt-phenylether 
Fluorene 
4Nitroaniline 
4,6-Dinltro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
33’Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
Bis(2-ethylhexyl)phthalate 
di-n-Octylphthalate 
Benzo(b)tluoranthene 
Benzo(k)tiuoranthene 
Benzo(a)pyrene 
Indeno(l,2,Bcd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

BGPLSDO4-01 D 
08/04/94 

O-4 
UG/KG 

nwu 
5300 u 
5300 u 
2200 u 
nwu 
2200 u 
2200 u 
22wu 
5300 u 
5300u 
2200 u 
2200 u 
2200 u 
5300u 
2200 u 
2200 u 
2200 u 
2200 u 
2200 u 
2200 u 
2200 u 
2200 u 
2200 u 
2200 u 

870 J 
2200 u 
2200 u 
2200 u 
2200 u 
2200 u 
2200 u 
2200 u 

TABLE 14 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER PONDS 
SEDIMENT 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGPLSD04-02 
08/04/94 

4-8’ 
UG/KG 

1500 u 
3600U 
3600u 
1500 u 
1500 u 
15OOU 
15OOu 
1500u 
3600 U 
3600 U 
15OOu 
16OOt.t 
154IOu 
3600 U 
16OOu 
16OOu 
1500 u 
1500 u 
1500 u 
1500u 
16OOu 
1500 u 
1500 u 
1500u 
450 J 

1500 u 
1500 u 
15OtIu 
1500u 
1500 u 
1500 u 
1500 u 

07/18/95 B’ ‘SDF.WK4 



Sample ID 
Date sampled 
Depth 
Units 

Phenol 
Bis(2-chloroethyl)ether 
2-Chlorophenol 
1,3Dichlorobenzene 
1 &Dlchlorobenzene 
1 ,2-Dichlorobenzene 
2-Methylphenol 
2,2’-Oxybis(1 chloropropane) 
4-Methylphenol 
N-Nitrosodi-n-propylamine 
Hexachloroethane 
Niirobenzene 
lsophorone 
2-Nltrophenol 
2,4-Dlmethylphenol 
Bis(2chloroethoxy)methane 
2,4Dichlorophenol 
1,2,4Trlchlorobenzene 
Naphthalene 
QChloroaniline 
Hexachlorobutadiene 
4Chlow3-methylphenol 
%Methylnaphthalene 
Hexachlorocyclopentadie 
2,4&TrichlorophenoI 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
ZNiiiO~iWi~ 

Dimethytphthalate 
Acenaphthylene 
P,B-Dinltrotoluene 
3-Nitroaniline 

07/18/95 BFPSVSDF.WK4 

MINIMUM 
NONDETECTED 

470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 

1100 u 
470 u 

IIW Ll 
470 u 
470 u 
470 u 

1100 u 

TABLE 14 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER PONDS 
SEDIMENT 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

MAXIMUM 
NONDETECTED 

3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
8SOBU 
3700 u 
89CSt.t 
3700 u 
3700 u 
3700 u 
8900U 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

7 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

o/14 
0114 
O/l 4 
O/l 4 
O/l 4 
O/l 4 
O/l 4 
0114 
0114 
O/l 4 
0114 
0114 
O/l 4 
o/14 
0114 
0114 
0114 
O/I 4 
O/l 4 
O/l 4 
0114 
o/14 
O/l4 
O/l 4 
O/I 4 
0114 
O/l 4 
O/l 4 
O/l 4 
O/l 4 
o/14 
o/14 



Sample ID 
Date sampled 
Depth 
Units 

Acenaphthene 
2&Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
S+Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
CNltroaniline 
4,6-Dinitro-2-methytphenol 
N-Nltrosodiphenylamlne 
4Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3’-Dlchlorobenzidine 
Benzo(a)anthracene 
Chrysene 
Bis(2-ethylhexyl)phthalate 
di-n-Octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

TABLE 14 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER PONDS 
SEDIMENT 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

MINIMUM MAXIMUM MINIMUM MAXIMUM 
NONDETECTED NONDETECTED DETECTED DETECTED 

470 u 
1100 u 
1100 u 
470 u 
470 u 
470 u 
470 u 
470 u 

1100 u 
1100 u 
470 u 
470 u 
470 u 

1100 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 UJ 
470 UJ 
470 UJ 
470 UJ 
470 UJ 
470 UJ 
470 UJ 

3700 u 
8QOOU 
8QOOU 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
8QOOU 
8QOOU 
3700 u 
3700 u 
3700 u 
8QOOU 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 
3700 u 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

450 J 870 J 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

BGPLSDOQOI D 

0114 
o/14 
O/l 4 
0114 
O/l 4 
0114 
O/l 4 
O/l 4 
O/l4 
O/l 4 
O/l 4 
O/l 4 
O/l 4 
O/l 4 
O/l 4 
0114 
o/14 
0114 
OH 4 
0114 
O/l 4 
O/l 4 
o/14 
O/l 4 
2/14 
O/l 4 
O/l 4 
0114 
o/14 
O/l 4 
o/14 
O/l 4 
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Phenol 
Bis(2-chloroethyl)ether 
2-Chlorophenol 
1 ,3-Dichlorobenzene 
1 +Dlchlorobenzene 
1,2-Dichlorobenzene 
2-Methylphenol 
2,2'-Oxybis(l-chloropropane) 
4Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nitrophenol 
2+Dimethylphenol 
Bis(2chloroethoxy)methane 
2,QDichlorophenol 
1,2,4Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadie 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-NltiOXliiFZ 

Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 

NORMAL NORMAL 
ARITHMETIC STANDARD 

MEAN DEVIATION 

778.21 
778.21 
778.21 
778.21 
778.21 
778.21 
778.21 
778.21 
778.21 
778.21 
778.21 
778.21 
778.21 
778.21 
778.21 
778.21 
778.21 
778.21 
778.21 
778.21 
778.21 
778.21 
778.21 
778.21 
778.21 

1896.43 
778.21 

1 me A? I YI".-Tw 
778.21 
778.21 
778.21 

1896.43 

424.03 
424.03 
424.03 
424.03 
424.03 
424.03 
424.03 
424.03 
424.03 
424.03 
424.03 
424.03 
424.03 
424.03 
424.03 
424.03 
424.03 
424.03 
424.03 
424.03 
424.03 
424.03 
424.03 
424.03 
424.03 

1019.14 
424.03 

1AIQ 14 IYIU., 
424.03 
424.03 
424.03 

1019.14 

TABLE 14 
STATISTICAL SUMMARY 

FRESHWATER PONDS 
SEDIMENT 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOtiN 
YORKTOWN, VIRGINIA 

NORMAL LOG 
UPPER 95% LOG LOG UPPER 95% 

CONFIDENCE ARITHMETIC STANDARD CONFIDENCE 
INTERVAL MEAN DEVIATION INTERVAL 

976.91 
978.91 
978.91 
978.91 
978.91 
978.91 
978.91 
978.91 
978.91 
978.91 
978.91 
978.91 
978.91 
978.91 
978.91 
978.91 
978.91 
978.91 
978.91 
978.91 
978.91 
978.91 
978.91 
978.91 
978.91 

2378.81 
978.91 

117* *4 LY,".V, 
978.91 
978.91 
978.91 

2378.81 

6.52 0.56 
6.52 0.56 
6.52 0.56 
6.52 0.56 
6.52 0.56 
6.52 0.56 
6.52 0.56 
6.52 0.56 
6.52 0.56 
6.52 0.56 
6.52 0.56 
6.52 0.56 
6.52 0.56 
6.52 0.56 ' 
6.52 0.56 
6.52 0.56 
6.52 0.56 
6.52 0.56 
6.52 0.56 
6.52 0.56 
6.52 0.56 
6.52 0.56 
6.52 0.56 
6.52 0.56 
6.52 0.56 
7.41 0.56 
6.52 0.56 
7.4? 0.56 
6.52 0.56 
6.52 0.56 
6.52 0.56 
7.41 0.56 

1117.53 
1117.53 
1117.53 
1117.53 
1117.53 
1117.53 
1117.53 
1117.53 
1117.53 
1117.53 
1117.53 
1117.53 
1117.53 
1117.53 
1117.53 
1117.53 
1117.53 
1117.53 
1117.53 
1117.53 
1117.53 
1117.53 
1117.53 
1117.53 
1117.53 
2725.87 
1117.53 
373r; 17 L# L".", 
1117.53 
1117.53 
1117.53 
2725.87 
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Acenaphthene 
2+Dinitrophenol 
4Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4Chlorophenyt-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4Bromophenyt-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3’-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
Bis(2-ethylhexyl)phthalate 
di-n-Octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
lndeno(l,2,3+d)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL 
STANDARD 
DEVIATION 

NORMAL 
UPPER 95% 

CONFIDENCE 
INTERVAL 

LOG 
ARITHMETIC 

MEAN 

LOG 
STANDARD 
DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

778.21 424.03 978.91 6.52 0.56 1117.53 
1896.43 1019.14 2378.81 7.41 0.56 2725.87 
1896.43 1019.14 2378.81 7.41 0.56 2725.87 
778.21 424.03 978.91 6.52 0.56 1117.53 
778.21 424.03 978.91 6.52 0.56 1117.53 
778.21 424.03 978.91 6.52 0.56 1117.53 
776.21 424.03 978.91 6.52 0.56 1117.53 
778.21 424.03 978.91 6.52 0.56 1117.53 

1896.43 1019.14 2378.81 7.41 0.56 2725.87 
1896.43 1019.14 2378.81 7.41 0.56 2725.87 
778.21 424.03 978.91 6.52 0.56 1117.53 
778.21 424.03 978.91 6.52 0.56 1117.53 
778.21 424.03 978.91 6.52 0.56 1117.53 

1896.43 1019.14 2378.81 7.41 0.56 2725.87 
778.21 424.03 978.91 6.52 0.56 1117.53 
778.21 424.03 978.91 6.52 0.56 1117.53 
778.21 424.03 978.91 6.52 0.56 1117.53 
778.21 424.03 978.91 6.52 0.56 1117.53 
778.21 424.03 978.91 6.52 0.56 1117.53 
778.21 424.03 978.91 6.52 0.56 1117.53 
778.21 424.03 978.91 6.52 0.56 1117.53 
778.21 424.03 978.91 6.52 0.56 1117.53 
778.21 424.03 978.91 6.52 0.56 1117.53 
778.21 424.03 978.91 6.52 0.56 1117.53 
740.36 423.28 940.70 6.47 0.56 1055.02 
778.21 424.03 978.91 6.52 0.56 1117.53 
778.21 424.03 978.91 6.52 0.56 1117.53 
778.21 424.03 978.91 6.52 0.56 1117.53 
778.21 424.03 978.91 6.52 0.56 1117.53 
778.21 424.03 978.91 6.52 0.56 1117.53 
778.21 424.03 978.91 6.52 0.56 1117.53 
778.21 424.03 978.91 6.52 0.56 1117.53 

TABLE 14 
STATISTICAL SUMMARY 

FRESHWATER PONDS 
SEDIMENT 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 
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Sample ID BGWPSDOI-OI 
Date sampled 08/02&l 
Depth O-4’ 
Units UG/KG 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4$-DDE 
Endrin 
Endosulfan II 
4,4-DDD 
Endosulfan Sulfate 
4,4-DDT 
Methoxychlor 
Endrin Ketone 
Endtin Aldehyde 
alpha-Chlordane 
gammaChlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Arz!er=! 266 

7.2 U 
7.2 U 
7.2 U 
7.2 U 
7.2 U 
7.2 U 
7.2 U 
7.2 U 

14.0 u 
14.0 u 
14.0 u 
14.0 u 
14.0 u 
14.0 u 
14.0 u 
72.0 U 
14.0 u 
14.0 u 
7.2 U 
7.2 U 

720.0 U 
140.0 u 
290.0 u 
140.0 u 
140.0 u 
140.0 u 
140.0 u 
140.0 u 

TABLE 14 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER PONDS 
SEDIMENT 

PESTlClDESffCBs 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGWPSDO1-02 
08/02/94 

QB” 
UG/KG 

6.4 U 
6.4 U 
6.4 U 
6.4 U 
6.4 U 
6.4 U 
6.4 U 
6.4 U 

13.0 u 
13.0 u 
13.0 u 
13.0 u 
13.0 u 
13.0 u 
13.0 u 
64.0 U 
13.0 u 
13.0 u 
6.4 U 
6.4 U 

840.0 u 
130.0 u 
250.0 U 
130.0 u 
130.0 u 
130.0 u 
130.0 u 
!3Q.Q u 

BGWPSDO2-01 
08/02@4 

O-4’ 
UGIKG 

10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
21.0 u 
21.0 u 
21.0 u 
21.0 u 
21.0 u 
21.0 u 
21.0 u 

loo.0 u 
21.0 u 
21.0 u 
10.0 u 
10.0 u 

looo.o u 
210.0 u 
410.0 u 
210.0 u 
210.0 u 
210.0 u 
210.0 u 
210.0 u 

BGWPSDO2-02 
06102194 

44’ 
UGlKG 

5.2 U 
5.2 U 
5.2 U 
5.2 U 
5.2 U 
5.2 U 
5.2 U 
5.2 U 

10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
52.0 U 
10.0 u 
10.0 u 
5.2 U 
5.2 U 

520.0 U 
loo.0 u 
210.0 u 
lW.0 u 
lw.o u 
loo.0 u 
loo.0 u 
lW.0 u 

BGWPSD03-01 
08/02@4 

o-4’ 
UGIKG 

8.3 U 
8.3 U 
6.3 U 
6.3 U 
8.3 U 
8.3 U 
8.3 U 
6.3 U 

17.0 u 
17.0 u 
17.0 u 
17.0 u 
17.0 u 
17.0 u 
17.0 u 
83.0 U 
17.0 u 
17.0 u 
6.3 U 
8.3 U 

830.0 U 
170.0 u 
330.0 u 
170.0 u 
170.0 u 
170.0 u 
170.0 u 
1m.o u 

BGWPSDO3-01 D 
08/02/94 

o-4’ 
UGlKG 

6.0 U 
6.0 U 
6.0 U 
6.0 U 
6.0 U 
6.0 U 
6.0 U 
6.0 U 

12.0 u 
12.0 u 
12.0 u 
12.0 u 
12.0 u 
12.0 u 
12.0 u 
60.0 u 
12.0 u 
12.0 u 
6.0 U 
6.0 U 

600.0 u 
120.0 u 
240.0 u 
120.0 u 
120.0 u 
120.0 u 
120.0 u 
120.0 u 
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Sample ID BGWPSD03-02 
Date sampled 08/02/94 
Depth 4-8” 
Units UGIKG 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4$-DDE 
Endrin 
Endosulfan II 
4,4-DDD 
Endosulfan Sulfate 
4,4’-DDT 
Methoxychlor 
Endrin Ketone 
Endrin Aldehyde 
alpha-Chlordane 
gammaChlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

4.4 u 
4.4 u 
4.4 u 
4.4 u 
4.4 u 
4.4 u 
4.4 u 
4.4 u 
8.8 u 
8.8 u 
8.8 u 
8.8 u 
8.8 u 
8.8 u 
8.8 u 

44.0 u 
8.8 u 
8.8 u 
4.4 u 
4.4 u 

440.0 u 
88.0 u 

180.0 U 
88.0 u 
88.0 u 
88.0 u 
88.0 u 
88.0 u 

TABLE 14 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER PONDS 
SEDIMENT 

PESTlClDESlPCBs 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGWPSD0401 
06/03/94 

O-4 
UGlKG 

12.0 u 
12.0 u 
12.0 u 
12.0 u 
12.0 u 
12.0 u 
12.0 u 
12.0 u 
23.0 u 
23.0 u 
23.0 U 
23.0 U 
23.0 u 
23.0 U 
23.0 U 

120.0 u 
23.0 U 
23.0 u 
12.0 u 
12.0 u 

1200.0 u 
230.0 u 
470.0 u 
230.0 u 
230.0 u 
230.0 u 
230.0 U 
230.0 U 

BGWPSDO4-02 
08/03&l 

4-8’ 
UGIKG 

2.9 U 
2.9 U 
2.9 U 
2.9 U 
2.9 U 
2.9 U 
2.9 U 
2.9 U 
5.7 u 
7.1 
5.7 u 
5.7 u 
5.7 u 
5.7 u 
5.7 u 

29.0 u 
5.7 u 
5.7 u 
2.9 U 
2.9 U 

290.0 u 
57.0 u 

110.0 u 
57.0 u 
57.0 u 
57.0 u 
57.0 u 
57.0 u 

BGPLSD03-01 
08/05/94 

o-4 
UGlKG 

BGPLSD03-02 
06lO5lQ4 

Q8” 
UGIKG 

18.0 U 
18.0 U 
18.0 U 
18.0 U 
18.0 U 
18.0 U 
18.0 U 
18.0 U 
37.0 u 
37.0 u 
37.0 u 
37.0 u 
37.0 u 
37.0 u 
37.0 u 

180.0 U 
37.0 u 
37.0 u 
18.0 U 
18.0 U 

1800.0 U 
370.0 u 
730.0 u 
370.0 u 
370.0 u 
370.0 u 
370.0 u 
370.0 u 

7.9 U 
7.9 U 
7.9 U 
7.9 U 
7.9 U 
7.9 U 
7.9 u 
7.9 U 

16.0 U 
16.0 U 
16.0 U 
16.0 U 
16.0 U 
16.0 U 
16.0 U 
79.0 U 
16.0 U 
16.0 U 
7.9 U 
7.9 U 

790.0 u 
160.0 U 
320.0 U 
160.0 u 
160.0 u 
160.0 u 
160.0 U 
160.0 U 

BGPLSD04-01 
08104/94 

o-4’ 
UGIKG 

13.0 u 
13.0 u 
13.0 u 
13.0 u 
13.0 u 
13.0 u 
13.0 u 
13.0 u 
26.0 U 
50.0 
26.0 U 
26.0 U 
26.0 u 
26.0 u 
26.0 u 

130.0 u 
26.0 u 
28.0 u 
13.0 u 
13.0 u 

1300.0 u 
280.0 u 
510.0 u 
260.0 u 
260.0 u 
260.0 u 
260.0 u 
260.0 u 
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Sample ID 
Date sampled 
Depth 
Units 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
AI&in 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4&DDE 
Endrin 
Endosulfan II 
4,4’-DDD 
Endosulfan Sulfate 
4,4’-DDT 
Methoxychlor 
Endrin Ketone 
Endrin Aldehyde 
alphaChlordane 
gammaChlordane 
Toxaphene 
Aroclor-1016 
Aroclor-I 221 
Aroclor-1282 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Arocior-i 260 

BGPLSD04-01 D 
08/04/94 

44 
UGIKG 

11.0 u 
11.0 u 
11.0 u 
11.0 u 
11.0 u 
11.0 u 
11.0 u 
11.0 u 
22.0 u 
61 .O 
22.0 u 
22.0 u 
22.0 u 
22.0 u 
22.0 u 

110.0 u 
22.0 u 
22.0 u 
11.0 u 
11.0 u 

1100.0 u 
220.0 u 
440.0 u 
220.0 u 
220.0 u 
220.0 u 
220.0 u 
220.0 u 

TABLE 14 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER PONDS 
6EDIMENT 

PESTlClDESlPCBs 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGPLSDO4-02 
08/04/94 

48” 
UG/KG 

7.5 u 
7.5 u 
7.5 u 
7.5 u 
7.5 u 
7.5 u 
7.5 u 
7.5 u 

15.0 u 
44.0 
15.0 u 
15.0 u 
15.0 u 
15.0 u 
15.0 u 
75.0 u 
15.0 u 
15.0 u 
7.5 u 
7.5 u 

750.0 u 
150.0 u 
300.0 u 
150.0 u 
150.0 u 
150.0 u 
150.0 u 
._^ ^ 13lJ.u u 
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Sample ID 
Date sampled 
Depth 
Units 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4,4-DDE 
Endrin 
Endosulfan II 
4,4’-DDD 
Endosulfan Sulfate 
4,4’-DDT 
Methoxychlor 
Endrin Ketone 
Endrin Aldehyde 
alpha-Chlordane 
gammaChlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-I 248 
Aroclor-1254 
Aroclor-1260 

TABLE 14 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER PONDS 
SEDIMENT 

PESTlClDESlPCBs 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

MINIMUM MAXIMUM MINIMUM 
NONDETECTED NONDETECTED DETECTED 

2.9 u 
2.9 u 
2.9 u 
2.9 u 
2.9 u 
2.9 u 
2.9 u 
2.9 u 
5.7 u 
8.8 u 
5.7 u 
5.7 u 
5.7 u 
5.7 u 
5.7 u 
29 u 
5.7 u 
5.7 u 
2.9 u 
2.9 u 
29oU 
57 u 

110 u 
57 u 
57 u 
57 u 
57 u 
57 u 

18 U 
18 U 
18 U 
18 U 
18 U 
18 U 
18 U 
18 U 
37 u 
37 u 
37 u 
37 u 
37 u 
37 u 
37 u 

180 U 
37 u 
37 u 
18 U 
18 U 

1800 U 
370 u 
730 u 
370 u 
370 u 
370 u 
370 u 
370 u 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
7.1 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
61 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

BGPLSD0401 D 

O/l 4 
0114 
0114 
O/l 4 
O/l 4 
O/l 4 
0114 
O/l 4 
O/l 4 
4l14 
O/l 4 
O/l 4 
O/l 4 
O/l 4 
O/l 4 
O/l 4 
O/l 4 
OH 4 
0114 
0114 
0114 
0114 
O/l 4 
O/l 4 
OH 4 
O/l 4 
O/l 4 
O/l 4 

07/18/95 Bi IF.WK4 



alpha-BHC 4.28 1.98 5.22 1.35 0.47 5.70 
beta-BHC 4.28 1.98 5.22 1.35 0.47 5.70 
delta-BHC 4.28 1.98 5.22 1.35 0.47 5.70 
gamma-BHC (Lindane) 4.28 1.98 5.22 1.35 0.47 5.70 
Heptachlor 4.28 1.98 5.22 1.35 0.47 5.70 
Al&in 4.28 1.98 5.22 1.35 0.47 5.70 
Heptachlor Epoxide 4.28 1.98 5.22 1.35 0.47 5.70 
Endosulfan I 4.28 1.98 5.22 1.35 0.47 5.70 
Dieldrin 8.59 4.06 10.51 2.05 0.48 11.51 
4,4-DDE 17.71 19.03 26.72 2.46 0.88 32.67 
En&in 8.59 4.06 10.51 2.05 0.48 11.51 
Endosulfan II 8.59 4.06 10.51 2.05 0.48 11.51 
4,4’-DDD 8.59 4.06 10.51 2.05 0.48 11.51 
Endosulfan Sulfate 8.59 4.06 10.51 2.05 0.48 11.51 
4,4’-DDT 8.59 4.08 10.51 2.05 0.48 11.51 
Methoxychlor 42.79 19.81 52.16 3.66 0.47 57.01 
Endrin Ketone 8.59 4.06 10.51 2.05 0.48 11.51 
Endrin Aldehyde 8.59 4.06 10.51 2.05 0.48 11.51 
alpha-Chlordane 4.28 1.98 5.22 1.35 0.47 5.70 
gamma-Chlordane 4.28 1.98 5.22 1.35 0.47 5.70 
Toxaphene 427.86 198.07 521.61 5.96 0.47 570.13 
Aroclor-1016 85.89 40.58 105.10 4.35 0.48 115.10 
Aroclor-1221 171.07 79.76 208.83 5.04 0.48 229.11 
Aroclor-1232 85.89 40.58 105.10 4.35 0.48 115.10 
Aroclor-1242 85.89 40.58 105.10 4.35 0.48 115.10 
Aroclor-1248 85.89 40.58 105.10 4.35 0.48 115.10 
Aroclor-1254 85.89 40.58 105.10 4.35 0.48 115.10 
Aroclor-1260 85.89 40.58 105.10 4.35 0.48 115.10 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL 
STANDARD 
DEVIATION 

TABLE 14 
STATISTICAL SUMMARY 

FRESHWATER PONDS 
SEDIMENT 

PESTlClDESlPCBs 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

NORMAL 
UPPER 95% LOG 

CONFIDENCE ARITHMETIC 
INTERVAL MEAN 

LOG 
STANDARD 
DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 
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Sample ID 
Date sampled 
Depth 
Units 

HMX 
RDX 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
Tetryl 
Nitrobenzene 
2,4,6-Trinlrotoluene 
4-Amino-2,6-Dinitrotoluene 
2-Amino-Dinitrotoluene 
2,6-Dinitrotoluene 
2,QDinitrotoluene 
Dinitrotoluene (isomeric mixture) 
ZNitrotoluene 
QNitrotoluene 
3-Nitrotoluene 

BGWPSDOI-01 
08/02/94 

O-4 
MGIKG 

0.5 u 
0.59 u 
0.56 U 
0.42 U 

1.2 u 
0.58 U 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

TABLE 14 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER PONDS 
SEDIMENT 

NITRAMINE COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGWPSDOI -02 BGWPSD02-01 
08/02/94 08/02/94 

4-8” O-4 
MGIKG MGIKG 

BGWPSDOZ-02 
08/02/94 

4-8” 
MGIKG 

0.5 u 
0.59 u 
0.56 U 
0.42 U 

1.2 u 
0.58 U 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

0.5 u 
0.59 u 
0.56 U 
0.42 U 

1.2 u 
0.58 U 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

0.5 u 
0.59 u 
0.56 U 
0.42 U 

1.2 u 
0.58 U 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

BGWPSD03-01 
08102l94 

O-4’ 
MG/KG 

0.5 u 
0.59 u 
0.56 U 
0.42 U 

1.2 u 
0.58 U 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

BGWPSD03-01 D 
08/02/94 

O-4 
MGlKG 

0.5 u 
0.59 u 
0.56 U 
0.42 U 

1.2 u 
0.58 U 
0.44 u 

1 u 
1 u 

1u 
1 u 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

07/18/95 BFPESDF.WK4 



Sample ID BGWPSDOB-02 
Date sampled 08/02/94 
Depth 4-8” 
Units MGIKG 

HMX 
RDX 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
Tetryl 
Nitrobenzene 
2,4,6-Trinitrotoluene 
4-Amino-2,6-Dinltrotoluene 
2-Amino-Dinitrotoluene 
2,6-Dinitrotoluene 
2,CDinitrotoluene 
Dinitrotoluene (isomeric mixture) 
2-Nitrotoluene 
CNitrotoluene 
3-Nitrotoluene 

0.5 u 
0.59 u 
0.56 U 
0.42 U 

1.2 u 
0.58 U 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

TABLE 14 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER PONDS 
SEDIMENT 

NITRAMINE COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN. VIRGINIA 

BGWPSD0401 
08103194 

O-4 
MGIKG 

BGWPSD0402 
08103194 

4-8” 
MGIKG 

0.5 u 
0.59 U 
0.56 U 
0.42 U 

1.2 u 
0.58 U 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

0.5 u 
0.59 u 
0.56 U 
0.42 U 

1.2 u 
0.58 U 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

BGPLSD03-01 
08/05/94 

O-4 
MGlKG 

0.5 u 
0.59 u 
0.56 U 
0.42 U 

1.2 u 
0.58 U 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

BGPLSD03-02 
08/05/94 

4-8” 
MGlKG 

0.5 u 
0.59 u 
0.56 U 
0.42 U 

1.2 u 
0.58 U 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

BGPLSD0401 
08104194 

O-4 
MGIKG 

0.5 u 
0.59 U 
0.56 U 
0.42 U 

1.2 u 
0.58 U 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

07/18/95 BF’ JF.WK4 



Sample ID 
Date sampled 
Depth 
Units 

HMX 
RDX 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
Tetryl 
Nitrobenzene 
2,4,6-Trinitrotoluene 
4Amino-2,6-Dinitrotoluene 
2-Amino-Dinitrotoluene 
2,6-Dinitrotoluene 
2+Dinitrotoluene 
Dinitrotoluene (isomeric mixture) 
2-Nitrotoluene 
4Nitrotoluene 
3-Nitrotoluene 

BGPLSD0401 D 
08104194 

O-4 
MGIKG 

0.5 u 
0.59 U 
0.56 U 
0.42 U 

1.2 u 
0.58 U 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

TABLE 14 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER PONDS 
SEDIMENT 

NITRAMINE COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGPLSDOC02 
08/04/94 

4-8” 
MGIKG 

0.5 u 
0.59 u 
0.56 U 
0.42 U 

1.2 u 
0.58 U 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

07/18/95 BFPESDF.WK4 



Sample ID 
Date sampled 
Depth 
Units 

HMX 
RDX 
1 ,3,5-Trinitrobenzene 
1 ,3-Dinitrobenzene 
Tetryl 
Nitrobenzene 
2,4,6-Trinitrotoluene 
4-Amino-2,6-Dinitrotoluene 
2-Amino-Dinitrotoluene 
2,6-Dinitrotoluene 
2,4Dinitrotoluene 
Dinitrotoluene (isomeric mixture) 
2-Nitrotoluene 
4Nitrotoluene 
3-Nitrotoluene 

MINIMUM 
NONDETECTED 

0.5 u 
0.59 u 
0.56 U 
0.42 U 

1.2 u 
0.58 U 
0.44 u 

IU 
IU 
IU 
IU 

0.82 U 
0.45 u 
0.69 U 
1.2 u 

TABLE 14 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER PONDS 
SEDIMENT 

NITRAMINE COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

MAXIMUM 
NONDETECTED 

0.5 u 
0.59 u 
0.58 U 
0.42 U 

1.2 u 
0.58 U 
0.44 u 

IU 
IU 
IU 
IU 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

0114 
O/l 4 
O/l 4 
O/l 4 
O/l 4 
O/l 4 
O/l 4 
0114 
O/l 4 
O/l 4 
O/l 4 
O/l 4 
O/l 4 
0114 
o/14 

07/I 8195 BF 3F.WK4 



HMX 0.25 0.00 0.25 -1.39 0.00 0.25 
RDX 0.30 0.00 0.30 -1.22. 0.00 0.30 
1,3,5-Trinitrobenzene 0.28 0.00 0.28 -1.27 0.00 0.28 
1,3-Dinitrobenzene 0.21 0.00 0.21 -1.56 0.00 0.21 
Tettyl 0.60 0.00 0.60 -0.51 0.00 0.60 
Nitrobenzene 0.29 0.00 0.29 -1.24 0.00 0.29 
2,4,6-Trinitrotoluene 0.22 0.00 0.22 -1.51 0.00 0.22 
4-Amino-2,6-Dinitrotoluene 0.50 0.00 0.50 -0.69 0.00 0.50 
2-Amino-Dinitrotoluene 0.50 0.00 0.50 -0.89 0.00 0.50 
2,6-Dinitrotoluene 0.50 0.00 0.50 -0.69 0.00 0.50 
2&Dinitrotoluene 0.50 0.00 0.50 -0.69 0.00 0.50 
Dinitrotoluene (isomeric mixture) 0.41 0.00 0.41 -0.89 0.00 0.41 
2-Nitrotoluene 0.23 0.00 0.23 -1.49 0.00 0.23 
QNitrotoluene 0.35 0.00 0.35 -1.06 0.00 0.35 
3-Nitrotoluene 0.80 0.00 0.60 -0.51 0.00 0.60 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL 
STANDARD 
DEVIATION 

TABLE 14 
STATISTICAL SUMMARY 

FRESHWATER PONDS 
SEDIMENT 

NITRAMINE COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

NORMAL 
UPPER 95% 

CONFIDENCE 
INTERVAL 

LOG 
ARITHMETIC 

MEAN 

LOG 
STANDARD 
DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

07/19/95 BFPESDX.WK4 



Sample ID 
Date sampled 
Depth 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

BGWPSDOI-01 
08/02/94 

o-4 
MGIKG 

26100 
39.6 UL 

20 
99.9 J 

1.3 J 
5.3 u 

7830 
52.7 
7.5 J 

20.2 J 
37200 

42.5 
3820 J 

194 
0.32 J 

35 J 
4780 J 

1.1 UL 
4.3R 

376 J 
1.1 u 

59.2 
96.4 
2.7 U 

TABLE 14 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER PONDS 
SEDIMENT 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGWPSDOI -02 
08/02/94 

4-8’ 
MGIKG 

17400 
26.8 UL 
9.9 

51.4 J 
0.93 J 

3.6 U 
5300 
35.2 
7.6 J 

12.6 J 
22800 

21.2 
3550 J 

144 
0.16 U 

17 J 
2380 J 
0.71 UL 

2.9 R 
276 J 

0.71 u 
39.3 
69.8 

1.8 U 

BGWPSD02-01 
08/02/94 

O-4 
MGlKG 

42300 
50 UL 

12.6 J 
148 J 
1.6 J 
6.8 u 

8410 
63.4 
12.8 J 
18.7 J 

49900 
32.3 
4540 J 

237 
0.32 U 
37.7 J 
4250 J 

1.3 UL 
5.4 R 

388 J 
1.3 u 

84.3 
113 
3.4 u 

BGWPSDOZ02 
08/02/94 

4-8’ 
MGIKG 

20500 
23.1 UL 
9.7 

69.9 J 
0.9 J 
3.1 u 

4460 
32.8 
5.9 J 
6.6 J 

17000 
16.1 

2650 J 
76.3 
0.16 U 
10.5 J 
1400 J 
0.62 UL 

2.5 R 
268 J 

0.62 U 
39 

39.2 
1.5 u 

BGWPSD03-01 
08102l94 

O-4 
MGlKG 

25600 
46.8 UL 
12.2 J 
159 J 
1.3 u 
6.3 U 

6510 
50.6 
5.1 u 

14.4 J 
41200 

36.9 
2230 J 

145 
0.32 U 
26.1 J 
3060 J 

1.3 UL 
5.1 R 

386 J 
1.3 u 

64.8 
61 
3.2 U 

BGWPSD03-01 D 
08/02194 

O-4 
MGIKG 

19300 
32.7 UL 

9.4 
98.9 J 
0.88 J 
4.4 u 

5430 
35.1 
4.4 J 
7.5 J 

23600 
27 

1680 J 
85.4 
0.23 U 
16.1 J 
1470 J 

0.9 UL 
3.5 R 

463 J 
0.9 u 

46.3 
47.2 
2.2 u 

07/18/95 BFPMSDF.WK4 



Sample ID BGWPSDOB-02 
Date sampled 08/02/94 
Depth 4-8” 
Units MGlKG 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 

Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

19ooo 
17.6 UL 
6.4 

99.1 
0.93 J 
2.4 U 

3630 
29.2 
3.8 J 
5.9 J 

25600 
23 

1460 J 
65.4 
0.12 u 
20.2 
1410 J 
0.48 UL 

1.9 R 
190 J 

0.48 u 
41.6 
41.4 

1.2 u 

TABLE 14 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER PONDS 
SEDIMENT 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGWPSD04-01 
08103194 

o-4 
MGIKG 

BGWPSDO402 
08103194 

4-8" 
MGIKG 

BGPLSD03-01 
08lOSl94 

O-4 
MGIKG 

21400 
47.7 UL 
14.6 

87 J 
1.3 u 
6.5 U 

5750 J 
39.1 
6.4 J 
9.3 J 

24900 
41.3 
1370 J 
75.9 
0.29 u. 

28 J 
2030 U 

1.3 UL 
5.2 R 

165 J 
1.3 u 

45.9 J 
56.8 
3.2 U 

4920 
11.4 UL 
2.5 J 

24.7 J 
0.31 u 

1.5 u 
1150 J 

9 
1.8 J 

2J 
6860. 

7.4 
422 J 
33.1 
0.08 U 
4.9 u 
484 u 
0.31 UL 

1.2 R 
39.4 J 
0.31 u 
10.2 J 
13.6 
0.78 U 

18100 
59.1 R 
23.5 
76.1 J 

1.6 U 
8 UL 

3950 J 
36.8 
9.8 J 

28.7 J 
22100 

41.5 
2490 J 
99.2 
0.4 UL 

25.6 U 
2500 U 

1.6 L 
6.4 U 
882 J 
1.6 U 

48.9 J 
105 

4u 

BGPLSDOB-02 
08105194 

4-8" 
MGIKG 

28200 
32.5 R 
39.7 
68.2 J 

1.1 J 
4.4 UL 

4640 
46.7 
12.3 J 
18.7 J 

32000 
27.1 
4730 

141 
0.22 UL 
29.8 J 

3960 J 
1.3 L 
3.5 u 

1330 J 
0.87 U 
57.9 
74.9 
2.2 u 

BGPLSD04-01 
08104194 

O-4 
MGIKG 

18400 
57.7 R 

19 
80 J 
1.6 U 
7.8 UL 

3650 J 
35 

10.9 J 
55.7 

19200 
62 

1790 J 
70 

0.37 UL 
24.9 u 

2440u 
2.4 L 
6.2 U 
241 J 
1.6 U 

54.3 J 
156 
3.9 u 

07l18l95 BF 9F.WK4 



Sample ID 
Date sampled 
Depth 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

BGPLSDO4-01 D 
08104194 

O-4" 
MGIKG 

17300 
41.9 R 
20.6 
69.6 J 

1.1 u 
5.7 UL 

3220 
30.4 
4.9 J 

40.1 
15800 

39.1 
1600 J 
54.8 
0.27 UL 
18.1 U 

2420 J 
1.5 L 
4.5 u 
267 J 
1.1 u 

41.4 J 
518 
2.8 U 

TABLE 14 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER PONDS 
SEDIMENT 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGPLSD04-02 
08104194 

4-8" 
MGIKG 

29000 
18.5 R 
11.7 
98.4 J 
0.94 J 

2.5 UL 
2780 
35.5 

5.7 J 
11 J 

15900 
27.9 
2220 J 
60.5 
0.12 UL 

18 J 
2370 J 
0.88 L 

2u 
200 J 
0.49 u 
52.2 
82.2 

1.2 u 

07/18/95 BFPMSDF.WK4 3 



Sample ID 
Date sampled 
Depth 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

MINIMUM 
NONDETECTED 

NA 
11.4 UL 

NA 
NA 

0.31 u 
1.5 u 
NA 
NA 
5.1 u 
NA 
NA 
NA 
NA 
NA 

0.08 U 
4.9 u 
484 u 

0.31 UL 
2u 

NA 
0.31 u 

NA 
NA 

0.78 U 

TABLE 14 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER PONDS 
SEDIMENT 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

MAXIMUM 
NONDETECTED 

NA 
50 UL 
NA 
NA 
1.6 U 

8 UL 
NA 
NA 
5.1 u 
NA 
NA 
NA 
NA 
NA 
0.4 UL 

25.6 U 
2500 U 

1.3 UL 
6.4 U 
NA 
1.6 U 
NA 
NA 

4u 

MINIMUM 
DETECTED 

4920 
ND 
2.5 J 

24.7 J 
0.88 J 

ND 
1150 J 

9 
1.8 J 

25 
6860 

7.4 
422 J 
33.1 
0.32 J 
10.5 J 

1400J 
0.88 L 

ND 
39.4 J 

ND 
10.2 J 
13.6 

ND 

MAXIMUM 
DETECTED 

42300 
ND 

39.7 
159 J 
1.6 J 
W 

8410 
63.4 
12.8 J 
55.7 

49900 
62 

4730 
237 

0.32 J 
37.7 J 
4780 J 

2.4 L 
ND 

1330 J 
ND 

84.3 
156 
ND 

LOCATION OF 
MAXIMUM 

DETECTED 

BGWPSD02.01 

BGPLSDOB-02 
BGWPSD03-01 
BGWPSDO2-01 

BGWPSD02-01 
BGWPSD02-01 
BGWPSD02-01 
BGPLSD04-01 
BGWPSD02-01 
BGPLSDO4-01 
BGPLSDOJ-02 
BGWPSD02-01 
BGWPSDOI-01 
BGWPSD02-01 
BGWPSDOI-01 
BGPLSD0401 

BGPLSDOB-02 

BGWPSD02-01 
BGPLSD04-01 

FREQUENCY 
OF 

DETECTION 

14114 
o/9 

14114 
14114 
8114 
0114 
14114 
14114 
13114 
14114 
14114 
14114 
14114 
14114 
Ill4 
IO/14 
IO/l4 
5114 
o/s 

14114 
0114 
14114 
14114 
O/l 4 

07/I 8195 BF 3F.WK4 



Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL 
STANDARD 
DEVIATION 

NORMAL 
UPPER 95% LOG 

CONFIDENCE ARITHMETIC 
INTERVAL MEAN 

LOG 
STANDARD 
DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

21965.71 8372.71 25928.68 9.91 0.48 29855.12 
16.43 7.02 20.78 2.70 0.51 26.30 
15.13 9.18 19.47 2.54 0.66 24.17 
87.87 34.80 104.34 4.39 0.45 116.59 

0.87 0.34 1.03. -0.24 0.54 1.27 
2.44 1.04 2.93 0.79 0.50 3.39 

4765.00 1963.59 5694.40 8.37 0.50 6542.71 
37.96 12.81 44.03 3.56 0.45 50.74 
6.88 3.47 8.53 1.79 0.58 10109 

17.96 14.78 24.95 2.58 0.86 35.60 
25290.00 11397.85 30684.83 10.04 0.49 34328.33 

31.81 13.54 38.21 3.35 0.52 45.07 
2468.00 1284.97 3066.74 7.66 0.62 3859.96 

105.83 58.38 133.46 4.53 0.54 149.14 
0.13 0.07 0.17 -2.16 0.56 0.19 

19.65 10.34 24.55 2.80 0.71 34.34 
2230.50 1349.95 2869.46 7.49 0.77 4088.41 

0.84 0.64 1.14 -0.45 0.78 1.46 
2.26 0.93 3.14 0.73 0.48 4.73 

390.81 333.52 548.68 5.68 0.82 746.20 
0.49 0.21 0.59 -0.82 0.50 0.67 

48.88 16.53 56.70 3.81 0.48 66.85 
76.75 37.96 94.72 4.20 0.62 119.69 

1.22 0.52 1.46 0.09 0.50 1.69 

TABLE 14 
STATISTICAL SUMMARY 

FRESHWATER PONDS 
SEDIMENT 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

07119195 BFPMSDX.WK4 



TABLE 16 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER STREAMS 
SEDIMENT 

VOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID 
Date sampled 
Depth 
Units 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1 ,I-Dichloroethene 
1 ,I-Dichloroethane 
Trans-1,2-dichloroethene 
Cis-1,2-dichloroethene 
Chloroform 
1,2-Dichloroethane 
2Butanone 
1 ,I ,I-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1 ,2-Dichloropropane 
cis-I ,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,I ,2-Trichloroethane 
Benzene 
Trans-1,3-dichloropropene 
Bromoform 
4-MethylQ-pentanone 
2-Hexanone 
Tetrachloroethene 
1 ,I ,2,2-Tetrachloroethane 
Toluene 
Cniorobenzene 
Ethylbenzene 
Styrene 
M/P xylenes 
0 xylene 

07/19/9$ FSVSDF.WK4 

BGCPSWI-01 
oatow94 

O-4” 
UGlKG 

22 J 
22 u 
22 u 
22 u 
22 u 

130 J 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
25 J 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22 u 
22 ii 
22 u 
22 u 
22 u 
22 u 

BGCPSDOI-02 
oaio6194 

4-a” 
UGIKG 

16 U 
16 u 
16 u 
16 U 
16 U 
35 J 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
16 U 
:6 U 
16 U 
16 U 
16 U 
16 U 

BGCPSDO2-01 
08lO6/94 

o-4* 
UGIKG 

13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 

1 

BGCPSDOZ-02 
06/06/94 

4-a” 
UGIKG 

13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
?3 !.I 
13 u 
13 u 
13 u 
13 u 

BGCPSD03-01 
oakw94 

O-4 
UGIKG 

14 u 
14 u 
14 u 
14 u 
35 B 
64 B 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
?4 u 
14 u 
14 u 
14 u 
14 u 

BGCPSDOJ-01 D 
06lO6l94 

O-4" 
UGIKG 

13 u 
13 u 
13 u 
13 u 
16 J 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 UJ 
13 UJ 
13 UJ 
13 UJ 
13 UJ 
,? III I” “” 
13 UJ 
13 UJ 
13 UJ 
13 UJ 



Sample ID 
Date sampled 
Depth 
Units 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1 ,I-Dichloroethene 
1 ,l-Dichloroethane 
Trawl ,2-dichloroethene 
Cis-1,2-dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1 ,I ,I -Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,I ,2-Trichloroethane 
Benzene 
Trans-I ,3-dichloropropene 
Bromoform 
4-MethylB-pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
M/P xylenes 
0 xylene 

BGCPSDOJ-02 
08/06/94 

4-8’ 
UGIKG 

12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
20 B 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 

TABLE 16 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER STREAMS 
SEDIMENT 

VOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGCPSD04-01 
08/07/94 

O-4 
UGIKG 

14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 

BGCPSD04-02 
08/07/94 

4-8 
UGlKG 

15 u 
15 u 
15 u 
15 u 
15 u 
9J 

15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 
15 u 

BGCPSDOS-01 
oalo7l94 

O-4” 
UGIKG 

14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 

BGCPSD05-02 
08/07/94 

4-8” 
UGlKG 

13 u 
13 u 
13 u 
13 u 
13 u 
62 J 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
12 J 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 

BGTNSD06-01 
0812Ol94 

O-4” 
UGlKG 

29 u 
29 u 
29 u 
29 u 
29 u 

250 J 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
26 J 
29 u 
29 u 
29 u 
29 u 
29 u 
17 J 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 

07/19/95 FS’ -.WK4 



Sample ID 
Date sampled 
Depth 
Units 

Chioromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disultide 
1 ,I-Dichloroethene 
1 ,I-Dichloroethane 
Trans-1,2-dichloroethene 
Cis-1,2-dlchloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1 ,I ,I-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,I ,2-Trichloroethane 
Benzene 
Tram+l,3-dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
1 ,1,2,2-Tetrachloroethane 
Toluene 
Cniorobenzene 
Ethylbenzene 
Styrene 
M/P xylenes 
0 xylene 

TABLE 15 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER STREAMS 
SEDIMENT 

VOLATILE ORGANIC CDMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGTNSDOG-02 
06/20/94 

4-8” 
UGlKG 

13 u 
13 u 
13 u 
13 u 
13 u 
13 BJ 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 

6J 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 
13 u 

07119195 FSVSDF.WK4 



Sample ID 
Date sampled 
Depth 
Units 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methyiene chloride 
Acetone 
Carbon disulfide 
1 ,I-Dichloroethene 
1 ,I -Dichloroethane 
Trans.1,2-dichloroethene 
Cis-1,2-dichloroethene 
Chloroform 
i.2-Dlchloroethane 
2-Butanone 
1 .I ,I-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1 ,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,I ,2-Trichloroethane 
Benzene 
Trans.1 ,&dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
1 ,I ,2,2-Tetrachioroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
M/P xylenes 
0 xylene 

MINIMUM 
NONDETECTED 

12 UJ 
. 12UJ 

12 UJ 
12 UJ 
12 UJ 
13 u 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 

TABLE 15 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER STREAMS 
SEDIMENT 

VOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN. VIRGINIA 

MAXIMUM 
NONDETECTED 

29 u 
29 u 
29 u 
29 u 
35 B 
64 B 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
16 U 
29 u 
29 u 
29 u 
29 u 
29 u 
22 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 

MINIMUM 
DETECTED 

22 J 
ND 
ND 
ND 
15 J 

9J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
12 J 
ND 
ND 
ND 
ND 
ND 

8J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

22 J 
ND 
ND 
ND 
15 J 

250 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
26 J 
ND 
ND 
ND 
ND 
ND 
17 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF 
MAXIMUM 

DETECTED 

BGCPSDOI-01 

BGCPSW3-01 D 
BGTNSD06-01 

BGTNSD06-01 

BGTNSD06-01 

FREQUENCY 
OF 

DETECTION 

II13 
0113 
o/13 
o/13 
l/13 
5113 
0113 
o/13 
0113 
0113 
0113 
o/13 
0113 
3113 
0113 
o/13 
o/13 
o/13 
o/13 
2113 
0113 
0113 
0113 
0113 
0113 
0113 
o/13 
o/13 
o/13 
o/13 
O/l 3 
o/13 
o/13 
0113 
0113 

07/I 9195 FS .WK4 



TABLE 15 
STATISTICAL SUMMARY 
FRESHWATER STREAMS 

SEDIMENT 
VOLATILE ORGANIC COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

Chioromethane 8.58 4.59 10.84 2.07 
Bromomethane 7.73 2.39 8.91 2.01 
Vinyl chloride 7.73 2.39 8.91 2.01 
Chloroethane 7.73 2.39 8.91 2.01 
Methyiene chloride 9.19 3.95 11.14 2.15 
Acetone 45.23 72.01 80.82 2.90 
Carbon disulftde 7.73 2.39 8.91 2.01 
1 ,I -Dichloroethene 7.73 2.39 8.91 2.01 
1 ,I-Dichloroethane 7.73 2.39 8.91 2.01 
Trans-1 ,Zdichloroethene 7.73 2.39 8.91 2.01 
Cis-1,2-dichloroethene 7.73 2.39 8.91 2.01 
Chloroform 7.73 2.39 8.91 2.01 
I ,PDichloroethane 7.73 2.39 8.91 2.01 
2-Butanone 10.12 6.99 13.57 2.17 
1 ,I ,I-Trichloroethane 7.73 2.39 6.91 2.01 
Carbon tetrachloride 7.73 2.39 8.91 2.01 
Bromodichloromethane 7.73 2.39 6.91 2.01 
1,2-Dichloropropane 7.73 2.39 8.91 2.01 
cis-l ,J-Dichloropropene 7.73 2.39 8.91 2.01 
Trichloroethene 8.04 2.98 9.51 2.04 
Dibromochloromethane 7.73 2.39 8.91 2.01 
1 ,I ,2-Trichloroethane 7.73 2.39 8.91 2.01 
Benzene 7.73 2.39 8.91 2.01 
Trans-1,3-dichloropropene 7.73 2.39 8.91 2.01 
Bromoform 7.73 2.39 8.91 2.01 
4-Methyl-2-pentanone 7.73 2.39 8.91 2.01 
2-Hexanone 7.73 2.39 8.91 2.01 
Tetrachloroethene 7.73 2.39 8.91 2.01 
1 ,I ,2,2-Tetrachloroethane 7.73 2.39 8.91 2.01 
Toluene 7.73 2.39 8.91 2.01 
Chlorobenzene 7.73 2.39 6.9i 2 01 
Ethylbenzene 7.73 2.39 8.91 2:01 
Styrene 7.73 2.39 8.91 2.01 
M/P xylenes 7.73 2.39 8.91 2.01 
0 xylene 7.73 2.39 8.91 2.01 

07/19/95 FSVSDZ.WK4 1 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL 
STANDARD 
DEVIATION 

NORMAL 
UPPER 95% 

CONFIDENCE 
INTERVAL 

LOG 
ARITHMETIC 

MEAN 

LOO 
STANDARD 
DEVIATION 

0.38 
0.25 
0.25 
0.25 
0.38 
1.31 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.51 
0.25 
0.26 
0.25 
0.25 
0.25 
0.28 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
^ ^- 
U.LJ 

0.25 
0.25 
0.25 
0.25 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

10.56 
8.86 
8.86 
8.86 

11.42 
181.38 

8.86 
6.86 
8.86 
8.86 
8.86 
8.86 
8.86 

13.78 
8.86 
8.86 
8.86 
8.86 
8.86 
9.36 
8.66 
8.86 
8.86 
8.86 
8.86 
8.86 
8.86 
8.86 
8.86 
8.86 
8.86 
8.86 
8.86 
8.86 
8.86 



Sample ID 
Date sampled 
Depth 
Units 

Phenol 
Bis(2chloroethyt)ether 
2Chiorophenol 
1 +Dichlorobenzene 
1 &Dichiorobenzene 
1,2-Dichlorobenzene 
2-Methylphenol 
2,2’-Oxybis(1 -chloropropane) 
4Methyiphenol 
N-Nitroso-di-n-propyiamine 
Hexachioroethane 
Nitrobenzene 
lsophorone 
ZNttrophenol 
2,QDimethyiphenol 
Bis(2-chloroethoxy)methane 
2,QDichlorophenol 
1,2,4Trichiorobenzene 
Naphthalene 
4Chloroaniline 
Hexachlorobutadiene 
4-Chioro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadie 
2,4,&TrichlorophenoI 
2,4,5Trichlorophenoi 
2Chloronaphthaiene 
2-N~mlniiinS 
Dimethyiphthalate 
Acenaphthyiene 
2,SDinitrotoiuene 
3-Nitroaniline 

07/18/95 FSSVSDF.WK4 

BGCPSDOI -01 
08/08/94 

O-4’ 
UGlKG 

870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 

2100 u 
870 U 

2100 !! 
870 U 
870 U 
870 U 

2100 u 

TABLE IS 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER STREAMS 
SEDIMENT 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGCPSD01-02 
08/08/94 

4-B” 
UGlKG 

490U 
49OU 
49Ot.i 
490U 
490U 
490U 
490U 
490U 
490U 
490U 
490U 
490U 
490U 
490U 
490U 
490U 
49OU 
490U 
490U 
490U 
490U 
490U 
490U 
490U 
490U 

1200 u 
490U 

1200 u 
490U 
490U 
490U 

1200 u 

BGCPSD02-01 
08/08/94 

o-4’ 
UGlKG 

440U 
440U 
440U 
44OU 
445U 
440U 
440U 
440U 
44Ot.i 
445U 
440U 
440U 
440U 
44OU 
440U 
44OU 
440U 
440U 
440U 
440U 
44Ot.i 
44OU 
440U 
440 UJ 
440U 

1100 u 
440U 

1100 u 
440U 
440U 
44OU 

1100 u 

1 

BGCPSDO2-02 
08lOBl94 

4-8’ 
UGlKG 

420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 UJ 
420 U 

1000 u 
420 U 

1000 u 
420 U 
420 U 
420 U 

1000 u 

BGCPSD03-01 
o8m8l94 

o-4’ 
UG/KG 

5OOU 
500U 
500U 
500U 
500U 
500U 
500U 
5OOU 
500U 
500U 
500U 
5OBU 
5OOU 
500U 
5BOt.i 
500U 
500U 
500U 
5OOU 
500U 
500U 
500 u 
5OOt.t 
500U 
500U 

1200 u 
5OOU 

1200 u 
5OOU 
500U 
500U 

1200 u 

BGCPSD03-01 D 
oBloBKl4 

o-4” 
UGIKG 

470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 UJ 
470 u 

1100 u 
470 u 

1100 t.l 
470 u 
470 u 
470 u 

1100 u 



Sample ID 
Date sampled 
Depth 
Units 

Acenaphthene 
2,4Dinitrophenol 
4Nitrophenol 
Dibenzofuran 
2,4Dinitrotoluene 
Diethytphthalate 
QChlorophenyt-phenyfether 
Fluorene 
QNitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyi-phenyiether 
Hexachlorobentene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
Bis(2-ethylhexyl)phthalate 
di-n-Octylphthalate 

Ber!zo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3cd)pyrene 
Dlbenz(a,h)anthracene 
Benzo(g,h,i)perylene 

BGCPSDOl-01 
08/08/94 

O-4' 
UGlKG 

870 U 
2100 u 
2100 u 

870 U 
870 U 
870 U 
870 U 
870 U 

2100 u 
2100 u 
870 U 
870 U 
870 U 

2100 u 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 

TABLE 16 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER STREAMS 
SEDIMENT 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGCPSDO1-02 
08/05/94 

4-8" 
UGlKG 

4!XlU 
1200u 
12OOu 
4gOU 
4!9OU 
4gOU 
4gOU 
4gOU 

1200 u 
1200 u 
4gOt.f 
4gOU 
4QOu 

1200 u 
4gOt.t 
4gOU 
4gOU 
4!XJlJ 
49oU 
4gOt.f 
4gOU 
4gOU 
4gOU 
4!3OU 
490 u 
4gOU 
490 u 
4gOU 
#U 
4gOU 
4gOU 
490 u 

BGCPSD02-01 BGCPSD02-02 
08/06/94 08/08/94 

O-4 4-8' 
UG/KG UGIKG 

440U 420 U 
1100 u 1OOOu 
1100 u looou 
44OU 420 U 
44OU 420 U 
440U 420 U 
440U 420 U 
440U 420 U 

1100 u IOOOU 
1100 u IOOOU 
44Ot.J 420 U 
440U 420 U 
440U 420 U 

1100 u IOOOU 
440U 420 U 
440U 420 u 
440U 420 U 
440U 420 U 
440U 420 U 
440U 420 U 
44OU 420 U 
440U 420 U 
440U 420 U 
440U 420 U 
440U 250 J 
440U 420 U 
440U 420 U 
440U 420 U 
440U 420 U 
440U 420 U 
440U 420 U 
440U 420 U 

BGCPSDO3-01 BGCPSD03-01 D 
08lO6lQ4 08/08/94 

04 O-4’ 
UGlKG UG/KG 

500 u 470 u 
1200 u 1100 u 
1200 u 1100 u 
5WU 470 u 
5WU 470 u 
5WU 470 u 
500u 470 u 
5OOU 470 u 

1200 u 1100 u 
1200 u 1100 u 
5wu 470 u 
5OOU 470 u 
5wu 470 u 

1200 u 1100 u 
5wu 470 u 
5wu 470 u 
5wu 470 u 
500 u 470 u 
5wu 470 u 
5wu 470 u 
5wu 470 u 
5wu 470 u 
5wu 470 u 
5wu 470 u 
470 J 580 
500 UJ 470 UJ 
500 UJ 470 UJ 
5W UJ 470 UJ 
500 UJ 470 UJ 
500 UJ 470 UJ 
500 UJ 470 UJ 
500 UJ 470 UJ 

07/18/95 FT DF.WK4 



Sample ID BGCPSDO3-02 
Date sampled 08106~94 
Depth 4-8’ 
Units UGIKG 

Phenol 
Bis(2-chlorcethyl)ether 
2Chlorophenol 
1,3Dlchlorobenzene 
1 &Dichlorobenzene 
1 ,ZDichlorobenzene 
ZMethylphenol 
2,2’-Oxybis(1 -chloropropane) 
QMethylphenol 
N-Nitroso-di-n-propyiamine 
Hexachloroethane 

. Nitrobenzene 
lsophorone 
ZNttrophenol 
2,4Dimethylphenol 
Bis(2-chloroethoxy)methane 
2,4-Dichlorophenol 
1,2+Trichlorobenzene 
Naphthalene 
4Chloroaniline 
Hexachlorobutadiene 
QChloro-3-methylphenol 
2.Methylnaphthalene 
Hexachlorocyclopentadie 
2,4.6-Trichlorophenol 
2,4,5-Trlchlorophenol 
2Chloronaphthalene 
2+li+anillna . .-I.., II._ 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 

420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 

looou 
420 U 

2ooou 
420 U 
420 U 
420 U 

IWO u 

i 

TABLE 16 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER STREAMS 
SEDIMENT 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGCPSDO4-01 
08/07/94 

O-4’ 
UGlKG 

430U 
43OU 
43OU 
430U 
430U 
43Ot.i 
430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 
430U 
430 u 
430U 
430 u 
430 UJ 
430U 

IOOOU 
430U 

4f-inn II l”“” ” 
43OU 
430U 
430 u 

1000 u 

BGCPSDO4-02 
08/07/94 

48’ 
UG/KG 

420 u 
420 U 
420 U 
420 U 
420 U 
420 u 
420 u 
420 U 
420 U 
420 U 
420 u 
420 u 
420 U 
420 u 
420 u 
420 u 
420 u 
420 u 
420 u 
420 U 
420 U 
420 U 
420 U 
420 u 
420 U 

1OOOu 
420 U 

!oooU 
420 U 
420 U 
420 U 

1OOOu 

BGCPSDO5-01 
08iO7194 

O-4 
UGlKG 

480 u 
480 u 
460U 
480 u 
480U 
460 u, 
460 u 
460 u 
460 u 
480 u 
480 u 
480 u 
480 u 
480 u 
460 u 
480 u 
480 u 
460 u 
480 u 
480 u 
460 u 
480 u 
480 u 
480 u 
480 u 

1200 u 
480 u 

1266 u 
480 u 
460 u 
460 u 

1200 u 

BGCPSDO5-02 
08/07/94 

4a 
UG/KG 

BGTNSDO6-01 
081rnlQ4 

o-4’ 
UGIKG 

420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 u 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 UJ 
420 U 

106OU 
420 U 

loooU 
420 U 
420 U 
420 U 

IOOOU 

680U 
880 u 
680U 
680 U 
880 u 
680U 
660U 
680U 
680U 
680U 
680U 
660U 
680U 
680U 
680U 
680U 
68OU 
680U 
880 u 
680 u 
880 u 
680 U 
880 u 
880 UJ 
680 u 

1700 u 
680 u 

4-7nn II IIW ” 
680 U 
680 u 
680U 

1700 u 
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Sample ID 
Date sampled 
Depth 
Units 

Acenaphthene 
2,4Dinitrophenot 
QNitrophenol 
Dibenzofuran 
2,QDinitrotoluene 
Diethylphthalate 
4-Chlorophenyt-phenyiether 
Fluorene 
4-Nitroaniline 
4,6-Din&o-2-methylphenol 
N-Nitrosodiphenyiamine 
4-Bromophenyt-phenyiether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3-Dichlorobenzidine 
Beruo(a)anthracene 
Chrysene 
Bis(2-ethylhexyt)phthalate 
di-n-Octyiphthalate 
Benzo(b)fluoranthene 
Benzo(k)fiuoranthene 
Benzo(a)pyrene 
Indeno(l,2,3cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,t)perytene 

BGCPSD03-02 
08/06194 

48’ 
UGlKG 

420 U 
IOOOU 
IOOOU 
420 U 
420 U 
420 U 
420 U 
420 u 

IOOOU 
IOOOU 
420 U 
420 U 
420 U 

1OOOu 
420 U 
420 u 
420 U 
420 u 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 u 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 

TABLE I5 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER STREAMS 
SEDIMENT 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGCPSDO4-01 
08/07/94 

O-4” 
UG/KG 

430 u 
1OOOu 
IOOOU 
430 u 
430 u 
430 u 
430U 
430U 

1OOOu 
IOOOU 
430U 
430U 
430 u 

IOOOU 
430 u 
430U 
430U 
430 u 
430U 
430U 
430 u 
430 u 
430U 
430U 
430 u 
430 u 
430 u 
430 u 
430U 
430U 
430 u 
430 u 

BGCPSDO4-02 
08/07/94 

4-8’ 
UGlKG 

420 U 
1OoOu 
IOOOU 
420 U 
420 U 
420 U 
420 U 
420 U 

looou 
IOOOU 
420 U 
420 u 
420 U 

1ooou 
420 u 
420 U 
420 U 
420 u 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
310 J 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 

BGCPSDO5-01 
08/07/94 

0-Q’ 
UG/KG 

480 u 
1200 u 
1200 u 
480 u 
480 u 
480 u 
480 u 
480 u 

1200 u 
1200 u 
480 u 
480 u 
480U 

1200 u 
480 u 
480 u 
480 u 
480 u 
480 u 
480 u 
480 u 
480 u 
480 u 
480 u 
430J 
480 u 
480 u 
480 u 
480 u 
480 u 
480 u 
480 u 

BGCPSDO5-02 
08/07/94 

4-8 
UGlKG 

420 U 
IOOOU 
IOOOU 
420 U 
420 U 
420 U 
420 U 
420 U 

1OoOu 
IOOOU 
420 U 
420 U 
420 U 

1ooou 
420 U 
420 u 
420 U 
420 u 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
240 J 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 

BGTNSDO8-01 
08/20/94 

O-4’ 
UGIKG 

660 u 
1700 u 
1700 u 
680 u 
680 u 
680 U 
680 U 
680 u 

1700 u 
1700 u 
660 u 
680 u 
680 U 

1700 u 
.680 u 
680u 
680 U 
680 u 
680 u 
680 u 
680 u 
680 u 
680 u 
680 u 
680 u 
680 UJ 
680 u 
680 u 
680 u 
680 u 
680 u 
680 u 
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Sample ID 
Date sampled 
Depth 
Units 

Acenaphthene 
2,4-Dinitrophenol 
CNitrophenol 
Dibenzofuran 
2,4-Dinttrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenyiether 
Fluorene 
4Nitroaniline 
4,6-Dinttro-2-methytphenol 
N-Nitroscdiphenyiamine 
4-Bromophenyl-phenylether 
Hexachlorobenzena 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3’-Dichlorobenzidine 
Beruo(a)anthracene 
Chrysene 
Bis(2ethylhexyl)phthalate 
di-n-Octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,l)perylene 

BGTNSDOS-02 
08/20194 

43 
UGlKG 

400U 
96oU 
960 u 
#U 
400U 
400U 
#U 
400U 
960 u 
960 u 
400U 
4UOU 
400U 
960 u 
400U 
400U 
4OOU 
400U 
4OOU 
400U 
400 u 
400 u 
4OOU 
400 u 
4OOU 
400 UJ 
400 u 
400 u 
400 u 
4QOU 
400U 
400 u 

TABLE I5 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER STREAMS 
SEDIMENT 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 
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Sample ID 
Date sampled 
Depth 
Units 

Phenol 
Bis(2chloroethyi)ether 
2-Chlorophenol 
1 ,3-Dichlorobenzene 
I ,4Dichlorobenzene 
1,2-Dichlorobenzene 
2-Methylphenol 
2,2-Oxybls(l-chioropropane) 
QMethyiphenoi 
N-Nltrosodi-n-propylamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
ZNitrophenol 
2,QDimethyiphenoi 
Bis(2-chloroethoxy)methane 
2&Dichlorophenoi 
1,2,4Trichlorobenzene 
Naphthalene 
4-Chloroaniiine 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
ZMethylnaphthalene 
Hexachlorocyclopentadie 
2,4,6Trichlorophenoi 
2,4,6-Trichlorophenol 
2-Chloronaphthalene 
2-N#~Od!iW 
Dimethylphthalate 
Acenaphthyiene 
2,6-Dlnitrotoluene 
3-Nitroaniline 

MINIMUM 
NONDETECTED 

400U 
406U 
4OOU 
4OOU 
400U 
4OOU 
400U 
400U 
400U 
4OOU 
406U 
400U 
400U 
400U 
4OOt.l 
4QOU 
400 u 
400U 
400U 
4OOU 
4OOU 
4OOU 
400U 
400 UJ 
400U 
860 u 
400U 
960 U 
400U 
4OOU 
400U 
960 u 

TABLE 15 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER STREAMS 
SEDIMENT 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

MAXIMUM 
NONDETECTED 

870 U 
870 U 
670 U 
670 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
670 U 
870 U 
870 U 
870 U 
670 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
670 U 
870 U 
870 U 

2100 u 
870 U 

2160 u 
870 U 
670 U 
870 U 

2100 u 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
Ml-b I.” 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

o/13 
0113 
o/13 
0113 
O/l 3 
O/l 3 
OH3 
0113 
o/13 
o/13 
o/13 
Oil3 
O/l3 
0113 
O/l 3 
0113 
O/l 3 
Oil3 
OH3 
0113 
O/l 3 
O/l 3 
O/l 3 
0113 
o/13 
O/l 3 
O/l 3 
0;i 3 
OH 3 
OH 3 
Oil3 
0113 
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Sample ID 
Date sampled 
Depth 
Units 

Acenaphthene 400U 
P+Dinitrophenol 96oU 
4Nitrophenol 96oU 
Dibenzofuran 4ooU 
2,rlDinitrotoluene 400U 
Diethylphthaiate 400U 
4-Chlorophenyi-phenyiether 400U 
Fiuorene 4ODU 
4Niiroaniline fJ6OU 
4,6-Dinitro-2-methylphenol 96ot.i 
N-Nitrosodiphenyiamine 4OOU 
QBromophenyi-phenyiether 45fIt.t 
Hexachlorobenzene 400U 
Pentachlorophenol 96oU 
Phenanthrene 400U 
Anthracene 400U 
Carbazole 400U 
di-n8utylphthalate 4OOt.l 
Fluoranthene 4ooU 
Pyrene 4OOU 
Butylbenzylphthalate 4OOU 
3,3-Dlchlorobenzidine 400U 
Bemo(a)anthracene 400U 
Chrysene 4flOU 
Bis(2-ethylhexyl)phthalate 4QOU 
di-n-Octyiphthalate 400 UJ 
Benzo(b)fluoranthene 400U 
Benzo(k)fluoranthene 400U 
Benzo(a)pyrene 4OOU 
indeno(l,2,3cd)pyrene 4ooU 
Dibenz(a,h)anthracene 4WU 
Benzo(g,h,i)perylene 4OOU 

MINIMUM 
NONDETECTED 

TABLE 15 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER STREAMS 
SEDIMENT 

SEMNOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

MAXIMUM MINIMUM 
NONDETECTED DETECTED 

870 U 
2100 u 
2100 u 

870 U 
870 U 
870 U 
870 U 
870 U 

2100 u 
2100 u 

870 U 
870 U 
870 U 

2100 u 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

240 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

580 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

BGCPSD03-01 D 

O/l 3 
o/13 
0113 
o/13 
O/l 3 
O/l 3 
o/13 
OH 3 
o/13 
O/l 3 
O/l 3 
0113 
o/13 
Oil3 
OH3 
0113 
O/l 3 
o/13 
0113 
O/I 3 
0113 
O/l3 
o/13 
O/l 3 
6i13 
o/13 
Oil3 
o/13 
0113 
o/13 
Oil3 
O/l 3 
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Phenol 247.69 66.85 280.73 5.49 0.22 279.96 
Bis(2-chloroethyi)ether 247.69 66.85 280.73 5.49 0.22 279.96 
ZChlorophenoi 247.69 66.85 280.73 5.49 0.22 279.96 
1 ,3-Dichiorobenzene 247.69 66.85 280.73 5.49 0.22 279.96 
1 $Dichlorobenzene 247.69 66.85 280.73 5.49 0.22 279.96 
1,2-Dichlorobenzene 247.69 66.85 280.73 5.49 0.22 279.96 
2-Methylphenol 247.69 66.85 280.73 5.49 0.22 279.96 
2,2’-Oxybis(l-chloropropane) 247.69 66.85 280.73 5.49 0.22 279.96 
CMethylphenol 247.69 66.85 280.73 5.49 0.22 279.96 
N-Nitroso-di-n-propyiamine 247.69 66.85 280.73 5.49 0.22 279.96 
Hexachloroethane 247.69 66.85 280.73 5.49 0.22 279.96 
Nitrobenzene 247.69 66.85 280.73 5.49 0.22 279.96 
lsophorone 247.69 66.85 280.73 5.49 0.22 279.96 
2-Nitrophenol 247.69 66.85 280.73 5.49 0.22 279.96 
2,4-Dimethyiphenol 247.69 66.85 280.73 5.49 0.22 279.96 
Bis(2-chl@ethoxy)methane 247.69 66.65 280.73 5.49 0.22 279.96 
2&Dichlorophenol 247.69 66.85 280.73 5.49 0.22 279.96 
1,2+Trichlorobenzene 247.69 66.85 280.73 5.49 0.22 279.98 
Naphthalene 247.69 66.85 280.73 5.49 0.22 279.96 
4Chloroaniline 247.69 66.85 280.73 5.49 0.22 279.96 
Hexachlorobutadiene 247.69 66.85 280.73 5.49 0.22 279.96 
4Chloro-3-methylphenol 247.69 66.85 280.73 5.49 0.22 279.96 
2-Methylnaphthalene 247.69 66.85 280.73 5.49 0.22 279.96 
Hexachlorocyclopentadie 247.69 66.85 280.73 5.49 0.22 279.96 
2,4,6-Trichlorophenoi 247.69 66.85 280.73 5.49 0.22 279.96 
2,4,5-Trichlorophenoi 598.46 166.93 680.96 6.37 0.23 680.00 
2-Chloronaphthalene 247.69 66.85 280.73 5.49 0.22 279.96 
2-Nitroaniiine 598.46 166.93 680.96 6.37 0.23 680.00 
Dimethylphthalate 247.69 66.85 280.73 5.49 0.22 279.96 
Acenaphthylene 247.69 66.85 280.73 5.49 0.22 279.96 
2,6-Dinitrotoluene 247.69 66.85 280.73 5.49 0.22 279.96 
3-Nitroaniline 598.46 166.93 680.96 6.37 0.23 680.00 
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NORMAL 
ARITHMETIC 

MEAN 

NORMAL 
STANDARD 
DEVIATION 

. . 

TABLE lb 
STATISTICAL SUMMARY 
FRESHWATER STREAMS 

SEDIMENT 
SEMIVOLATILE ORGANIC COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

NORMAL 
UPPER 95% 

CONFIDENCE 
INTERVAL 

LOG 
ARITHMETIC 

MEAN 

1 

LOG 
STANDARD 
DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 



Acenaphthene 
2+Dinitrophenoi 
4Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoiuene 
Diethylphthaiate 
4-Chlorophenyi-phenylether 
Fluorene 
4Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenyiamine 
QBromophenyi-phenyiether 
Hexachiorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butyibenzyiphthalate 
3,3’-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
Bis(2-ethyihexyl)phthalate 
di-n-Octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)peryiene 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL 
STANDARD 
DEVIATION 

NORMAL 
UPPER 95% 

CONFIDENCE 
INTERVAL 

LOG 
ARITHMETIC 

MEAN 

LOG 
STANDARD 
DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

247.69 66.85 280.73 5.49 0.22 279.96 
598.46 166.93 680.96 6.37 0.23 680.06 
598.46 166.93 680.96 6.37 0.23 680.00 
247.69 66.85 280.73 5.49 0.22 279.96 
247.69 66.85 280.73 5.49 0.22 279.98 
247.69 66.85 280.73 5.49 0.22 279.96 
247.69 66.85 280.73 5.49 0.22 279.96 
247.69 66.85 280.73 5.49 0.22 279.96 
598.46 166.93 680.96 6.37 0.23 680.00 
598.46 166.93 680.96 6.37 0.23 680.00 
247.69 66.85 280.73 5.49 0.22 279.96 
247.69 66.85 280.73 5.49 0.22 279.96 
247.69 66.85 280.73 5.49 0.22 -279.96 
598.46 166.93 680.96 6.37 0.23 680.00 
247.69 66.85 280.73 5.49 0.22 279.96 
247.69 66.85 280.73 5.49 0.22 279.96 
247.69 66.85 280.73 5.49 0.22 279.96 
247.69 66.85 280.73 5.49 0.22 279.96 
247.69 66.85 280.73 5.49 0.22 279.96 
247.69 66.85 280.73 5.49 0.22 279.96 
247.69 66.85 280.73 5.49 0.22 279.96 
247.69 66.85 280.73 5.49 0.22 279.96 
247.69 66.85 280.73 5.49 0.22 279.96 
247.69 66.85 280.73 5.49 0.22 279.96 

’ 318.85 122.60 379.44 5.70 0.36 393.32 
247.69 66.85 280.73 5.49 0.22 279.96 
247.69 66.85 280.73 5.49 0.22 279.96 
247.69 66.85 280.73 5.49 0.22 279.96 
247.69 66.85 280.73 5.49 0.22 279.96 
247.69 66.85 280.73 5.49 0.22 279.96 
247.69 66.85 280.73 5.49 0.22 279.96 
247.69 66.85 280.73 5.49 0.22 279.96 

TABLE 15 
STATISTICAL SUMMARY 
FRESHWATER STREAMS 

SEDIMENT 
SEMIVOLATILE ORGANIC COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 
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Sample ID BGCPSD01-01 
Date sampled 08/W/94 
Depth O-4 
Units UGlKG 

alpha-8HC 
beta-BHC 
detta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4&DDE 
Endrin 
Endosuifan II 
4,4’-DDD 
Endosulfan Sulfate 
4,4’-DDT 
Methoxychlor 
Endrin Ketone 
Endrin Atdehyde 
alphaChlordane 
gammaGhlordane 
Toxaphene 
Aroclor-I 016 
Aroclor-1221 
Aroclor-1232 
Arocior-1242 
Arocior-1248 
Aroclor-1254 
Arocior-1260 

4.4 u 
4.4 u 
4.4 u 
4.4 u 
4.4 u 
4.4 u 
4.4 u 
4.4 u 
8.8 u 
8.8 u 
8.8 u 
6.6 u 
8.8 u 
8.8 u 
8.8 u 

44.0 u 
6.8 u 
8.8 u 
4.4 u 
4.4 u 

440.0 u 
88.0 u 

180.0 U 
88.0 u 
88.0 u 
88.0 u 
88.0 u 
88.0 u 

TABLE 16 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER STREAMS 
SEDIMENT 

PESTlCiDESlPCBs 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGCPSD01-02 
08/06/94 

4-8’ 
UGlKG 

BGCPSD02-01 
08lo6i94 

O-4’ 
UGIKG 

BGCPSD02-02 
08/06/94 

4-8’ 
UGIKG 

25 UL 
2.5 UL 
2.5 UL 
2.5 UL 
2.5 UL 
2.5 UL 
2.5 UL 
2.5 UL 
5.0 UL 
5.0 UL 
5.0 UL 
5.0 UL 
5.0 UL 
5.0 UL 
5.0 UL 

25.0 UL 
5.0 UL 
5.0 UL 
2.5 UL 
2.5 UL 

250.0 UL 
50.0 UL 

100.0 UL 
60.0 UL 
50.0 UL 
50.0 UL 
50.0 UL 
50.0 UL 

2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
4.5 u 
4.5 u 
4.5 u 
4.5 u 
4.5 u 
4.5 u 
4.5 u 

22.0 u 
4.5 u 
4.5 u 
2.2 u 
2.2 u 

220.0 u 
45.0 u 
89.0 U 
45.0 u 
46.0 u 
46.0 u 
46.0 u 
450 u 

2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
4.3 u 
4.3 u 
4.3 u 
4.3 u 
4.3 u 
4.3 u 
4.3 u 

21.0 u 
4.3 u 
4.3 u 
2.1 u 
2.1 u 

210.0 u 
43.0 u 
85.0 U 
43.0 u 
43.0 u 
43.0 u 
43.0 u 
43.0 u 

BGCPSD03-01 
08/06/94 

o-4” 
UGIKG 

2.5 U 
2.5 U 
2.5 U 
2.5 U 
2.5 U 
2.5 U 
2.5 U 
2.5 U 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 

25.0 U 
5.0 u 
5.0 u 
2.5 U 
2.5 U 

250.0 u 
60.0 u 

100.0 u 
60.0 u 
50.0 u 
50.0 u 
50.0 u 
50.0 u 

BGCPSD03-01 D 
08/06/94 

o-4 
UGlKG 

2.4 UJ 
2.4 UJ 
2.4 UJ 
2.4 UJ 
2.4 UJ 
2.4 UJ 
2.4 UJ 
2.4 UJ 
4.6 UJ 
4.8 UJ 
4.6 UJ 
4.8 UJ 
4.6 UJ 
4.8 UJ 
4.8 UJ 

24.0 UJ 
4.8 UJ 
4.6 UJ 
2.4 UJ 
2.4 UJ 

240.0 UJ 
48.0 UJ 
96.0 UJ 
46.0 UJ 
48.0 UJ 
48.0 UJ 
48.0 UJ 
en III .” “” 
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Sample ID BGCPSD03-02 
Date sampled 08/06/94 
Depth 4-8’ 
Units UGlKG 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosuifan I 
Dieldrin 
4,4-DDE 
Endrin 
Endosulfan II 
4,4-DDD 
Endosulfan Sulfate 
4/I’-DDT 
Methoxychlor 
Endrin Ketone 
Endrin Aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
4.3 u 
4.3 u 
4.3 u 
4.3 u 
4.3 u 
4.3 u 
4.3 u 

21.0 u 
4.3 u 
4.3 u 
2.1 u 
2.1 u 

210.0 u 
43.0 u 
85.0 U 
43.0 u 
43.0 u 
43.0 u 
43.0 u 
43.0 u 

TABLE 15 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER STREAMS 
SEDIMENT 

PESTlClDESlPCBs 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGCPSDO4-01 
08lO7l94 

O-4” 
UGlKG 

BGCPSD0402 
08/07/94 

4-8” 
UG/KG 

BGCPSDO5-01 
08/07/94 

O-4’ 
UGIKG 

2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
2.2 u 
4.4 u 
4.4 u 
4.4 u 
4.4 u 
4.4 u 
4.4 u 
4.4 u 

22.0 u 
4.4 u 
4.4 u 
2.2 u 
2.2 u 

220.0 u 
44.0 u 
87.0 U 
44.0 u 
44.0 u 
44.0 u 
44.0 u 
44.0 u 

2.1 UJ 
2.1 UJ 
2.1 UJ 
2.1 UJ 
2.1 UJ 
2.1 UJ 
2.1 UJ 
2.1 UJ 
4.3 UJ 
4.3 UJ 
4.3 UJ 
4.3 UJ 
4.3 UJ 
4.3 UJ 
4.3 UJ 

21.0 UJ 
4.3 UJ 
4.3 UJ 
2.1 UJ 
2.1 UJ 

210.0 UJ 
43.0 UJ 
85.0 UJ 
43.0 UJ 
43.0 UJ 
43.0 UJ 
43.0 UJ 
43.0 UJ 

2.4 UJ 
2.4 UJ 
2.4 UJ 
2.4 UJ 
2.4 UJ 
2.4 UJ 
2.4 UJ 
2.4 UJ 
4.9 UJ 
4.9 UJ 
4.9 UJ 
4.9 UJ 
4.9 UJ 
4.9 UJ 
4.9 UJ 

24.0 UJ 
4.9 UJ 
4.9 UJ 
2.4 UJ 
2.4 UJ 

240.0 UJ 
49.0 UJ 
97.0 UJ 
49.0 UJ 
49.0 UJ 
49.0 UJ 
49.0 UJ 
49.0 UJ 

BGCPSDO5-02 
08/07/94 

4-8’ 
UGlKG 

BGTNSDO8-01 
08120/94 

O-4’ 
UGlKG 

2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
2.1 u 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 U 
4.2 U 

21.0 u 
4.2 U 
4.2 U 
2.1 u 
2.1 u 

210.0 u 
42.0 U 
84.0 U 
42.0 U 
42.0 U 
42.0 U 
42.0 U 
42.0 U 

3.5 u 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
3.5 u 
6.9 u 
6.9 U 
6.9 u 
6.9 U 
6.9 U 
6.9 U 
6.9 U 

35.0 u 
6.9 U 
6.9 U 
3.5 u 
3.5 u 

350.0 u 
69.0 U 

140.0 u 
69.0 U 
69.0 U 
69.0 U 
69.0 U 
69.0 U 
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Sample ID 
Date sampled 
Depth 
Units 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4,4-DDE 
Endrin 
Endosulfan II 
4/S-DDD 
Endosulfan Sulfate 
4,4-DDT 
Methoxychlor 
Endrln Ketone 
Endrin Aldehyde 
alpha-Chlordane 
gammaChlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-I 248 
Aroclor-1254 
Aroclcr-l269 

TABLE 16 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER STREAMS 
SEDIMENT 

PESTlClDESlPCBs 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGTNSDO6-02 
08LW94 

4-v 
UGIKG 

2.0 u 
2.0 u 
2.0 u 
2.0 u 
2.0 u 
2.0 u 
2.0 u 
2.0 u 
4.0 u 
4.0 u 
4.0 u 
4.0 u 
4.0 u 
4.0 u 
4.0 u 

20.0 u 
4.0 u 
4.0 u 
2.0 u 
2.0 u 

200.0 u 
40.0 u 
80.0 U 
40.0 u 
4010 u 
40.0 u 
40.0 u 
40.0 u 
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Sample ID 
Date sampled 
Depth 
UnRs 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4$-DDE 
Endrin 
Endosulfan II 
4,4-DDD 
Endosulfan Sulfate 
4,4-DDT 
Methoxychlor 
Endrin Ketone 
Endrin Aldehyde 
alpha-Chlordane 
gamma-Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-I 232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1284 
Aroclor-1260 

MINIMUM 
NONDETECTED 

2u 4.4 u 
2u 4.4 u 
2u 4.4 u 
2u 4.4 u 
2u 4.4 u 
2u 4.4 u 
2u 4.4 u 
2u 4.4 u 
4u 8.8 u 
4u 8.8 u 
4u 8.8 u 
4u 8.8 u 
4u 8.8 u 
4u 8.8 u 
4u 8.8 u 

20 u 44U 
4u 8.8 u 
4u 8.8 u 
2u 4.4 u 
2u 4.4 u 

200 u 440U 
4OU 88 u 
80 U 180 U 
40U 88U 
48U 88U 
40U 88 u 
40U 88 u 
40U 88 u 

TABLE 16 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER STREAMS 
SEDIMENT 

PESTlClDESlPCBs 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

MAXIMUM 
NONDETECTED 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

O/l 3 
0113 
O/l 3 
O/l 3 
O/l 3 
01t3 
O/f3 
O/i 3 
O/l 3 
0113 
O/l 3 
O/l 3 
OH 3 
O/I 3 
OH3 
O/l 3 
O/l 3 
O/l 3 
0113 
O/l 3 
0113 
OH 3 
O/l 3 
OH 3 
0113 
O/l 3 
OH 3 
0113 
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alpha-BHC 1.25 0.34 1.42 0.20 0.23 
beta-BHC 1.25 0.34 1.42 0.20 0.23 
delta-BHC 1.25 0.34 1.42 0.20 0.23 
gamma-BHC (Lindane) 1.25 0.34 1.42 0.20 0.23 
Heptachlor 1.25 0.34 1.42 0.20 0.23 
Aldrin I .25 0.34 1.42 0.20 0.23 
Heptachlor Epoxide 1.25 0.34 1.42 0.20 0.23 
Endosulfan I 1.25 0.34 1.42 0.20 0.23 
Dieldrin 2.52 0.67 2.85 0.90 0.22 
4$-DDE 2.52 0.67 2.85 0.90 0.22 
Endrin 2.52 0.67 2.85 0.90 0.22 
Endosulfan II 2.52 0.67 2.85 0.90 0.22 
4,4’-DDD 2.52 0.67 2.85 0.90 0.22 
Endosulfan Sulfate 2.52 0.67 2.85 0.90 0.22 
44’.DDT 2.52 0.67 2.85 0.90 0.22 
Methoxychlor 12.50 3.45 14.20 2.50 0.23 
Endrin Ketone 2.52 0.87 2.85 0.90 0.22 
Endrin Aldehyde 2.52 0.67 2.85 0.90 0.22 
alpha-Chlordane 1.25 0.34 1.42 0.20 0.23 
gamma-Chlordane 1.25 0.34 1.42 0.20 0.23 
Toxaphene 125.00 34.46 142.03 4.80 0.23 
Aroclor-1016 25.15 6.74 28.49 3.20 0.22 
Aroclor-1221 50.31 14.17 57.31 3.89 0.23 
Aroclor-1232 25.15 6.74 28.49 3.20 0.22 
Aroclor-1242 25.15 6.74 28.49 3.20 0.22 
Aroclor-1248 25.15 6.74 28.49 3.20 0.22 
Aroclor-1254 25.15 6.74 28.49 3.20 0.22 
Aroclor-1260 25.15 6:74 28.49 3.20 0.22 

NORMAL NORMAL 
ARITHMETIC STANDARD 

MEAN DEVIATION 

TABLE 15 
STATISTICAL SUMMARY 
FRESHWATER STREAMS 

SEDIMENT 
PESTlClDESlPCBs 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

NORMAL 
UPPER 95% 

CONFIDENCE 
INTERVAL 

LOG LOG 
ARITHMETIC STANDARD 

MEAN DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

1.42 
1.42 
1.42 
1.42 
1.42 
1.42 
1.42 
1.42 
2.84 
2.84 
2.84 
2.84 
2.84 
2.84 
2.84 

14.17 
2.84 
2.84 
1.42 
1.42 

141.70 
28.42 
57.11 
28.42 
28.42 
28.42 
28.42 
311 A3 --. .- 
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Sample ID 
Date sampled 
Depth 
Units 

HMX 
RDX 
1,3,5-Trinitrobenzefw 
1,3-Dinitrobenzene 
Tetryi 
Nitrobenzene 
2,4,6-Trinitrotoluene 
4-Amirw2,6Dinitrotoluene 
2-Amino-Dinitrotoluene 
2,&Dinttrotoluene 
2,4-Dinitrotoluene 
Dinitrotoluene (isomeric mixture) 
2-Nitrotoluene 
4-Nitrotoluene 
3-Nitrotoluene 

BGCPSDOl-01 
08/06/94 

O-4’ 
MGlKG 

0.5 u 
0.59 u 
0.56 U 
0.42 U 

1.2 u 
0.58 U 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

TABLE 15 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER STREAMS 
SEDIMENT 

NITRAMINE COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGCPSDOI -02 
08/06/94 

4-8 
MGlKG 

0.5 u 
0.59 u 
0.56 u 
0.42 U 

1.2 u 
0.58 u 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

BGCPSD02-01 
08/06/94 

O-4’ 
MGlKG 

0.5 u 
0.59 u 
0.56 U 
0.42 U 

1.2 u 
0.58 U 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.89 U 

1.2 u 

BGCPSD02-02 
08/06/94 

4-8’ 
MGlKG 

0.5 u 
0.59 u 
0.58 u 
0.42 U 

1.2 u 
0.58 u 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.62 U 
0.45 u 
0.69 U 

1.2 u 

BGCPSDO3-01 
08lo6~94 

O-4’ 
MGIKG 

0.5 u 
0.59 u 
0.56 U 
0.42 U 

1.2 u 
0.58 u 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

BGCPSDO3-01 D 
08/06~94 

o-4’ 
MO/KG 

0.5 u 
0.59 u 
0.56 U 
0.42 U 

1.2 u 
0.58 u 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.69 U 

1.2 u 
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Sample ID 
Date sampled 
Depth 
Units 

HMX 
RDX 
1,3,5-Trinitrobenzene 
1 ,3-Dinitrobenzene 
Tetryi 
Nitrobenzene 
2,4,6-Trinitrotoluene 
4-Amino-2,&Dinitrotoluene 
2-Amino-Dinitrotoluene 
2,6-Dinitrotoluene 
2+Dinitrotoluene 
Dinitrotoluene (isomeric mixture) 
2-Nitrotoluene 
BNitrotoluene 
3-Nitrotoluene 

BGCPSD03-02 
08/06/94 

4-8 
MGlKG 

0.5 u 
0.59 u 
0.56 U 
0.42 U 

1.2 u 
0.58 U 
0.44 u 

I u 
1 u 
1 u 
1 u 

0.62 U 
0.45 u 
0.69 U 

1.2 u 

TABLE 16 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER STREAMS 
SEDIMENT 

NITRAMINE COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGCPSDOQ01 
08/07/94 

o-4 
MO/KG 

0.5 u 
0.59 u 
0.56 U 
0.42 U 

1.2 u 
0.58 u 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

BGCPSDO4-02 
08/07/94 

4-8 
MGIKG 

0.5 u 
0.59 u 
0.56 U 
0.42 U 

1.2 u 
0.58 U 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

BGCPSD05-01 
08/07/94 

O-4 
MGlKG 

0.5 u 
0.59 u 
0.56 U 
0.42 U 

1.2 u 
0.58 u 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

BGCPSDO5-02 
08/07/94 

4-8 
MG/KG 

0.5 u 
0.59 u 
0.56 u 
0.42 U 

1.2 u 
0.58 u 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.62 U 
0.45 u 
0.69 U 

1.2 u 

BGTNSDO6-01 
08120/94 

o-4 
MGlKG 

0.5 u 
0.59 u 
0.56 U 
0.42 U 

1.2 u 
0.58 U 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

07/I 8195 FF ‘.WK4 



Sample ID 
Date sampled 
Depth 
Units 

HMX 
RDX 
1,3,5-Trinitrobnzene 
1,9Dinitrobenzene 
Tetryl 
Nitrobenzene 
2,4,8-Trinitrotoluene 
4-Amino-2,6-Dinltrotoluene 
2-Amino-Dinitrotoluene 
2,6-Dinitrotoluene 
2,QDinitrotoluene 
Dinitrotoluene (isomeric mixture) 
ZNitrotoluene 
4-Nitrotoluene 
3-Nitrotoluene 

TABLE 16 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER STREAMS 
SEDIMENT 

NITRAMINE COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGTNSDO6-02 
08l2Ol94 

4-8’ 
MGIKG 

0.5 u 
0.59 u 
0.56 u 
0.42 U 

1.2 u 
0.58 u 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

07/18/95 FSESDF.WK4 



Sample ID 
Date sampled 
Depth 
Units 

HMX 
RDX 
1,3,t%Trinitrobenzene 
1 $Dinitrobenzene 
Tettyl 
Nitrobenzene 
2,4,6-Trinitrotoluene 
4-Amino-2,6-Dinitrotoluene 
2-Amine-Dinitrotoluene 
2,6-Dinitrotoluene 
2,QDinitrotoluene 
Dinitrotoluene (isomeric mixture) 
ZNitrotoluene 
4-Nitrotoluene 
3-Nitrotoluene 

MINIMUM 
NONDETECTED 

0.5 u 
0.59 U 
0.56 U 
0.42 U 

1.2 u 
0.56 U 
0.44 u 

IU 
IU 
1u 
IU 

0.82 U 
0.45 u 
0.69 u 

1.2 u 

TABLE 16 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER STREAMS 
SEDIMENT 

NITRAMINE COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

MAXIMUM 
NONDETECTED 

0.5 u 
0.59 U 
0.56 u 
0.42 U 

1.2 u 
0.58 u 
0.44 u 

1u 
1u 
IU 
1u 

0.82 U 
0.45 u 
0.69 u 

1.2 u 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

O/l 3 
O/l3 
O/l 3 
O/l 3 
O/l 3 
O/l 3 
o/13 
O/l 3 
0113 
0113 
O/l 3 
0113 
0113 
O/I 3 
o/13 
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TABLE 15 
STATISTICAL SUMMARY 
FRESHWATER STREAMS 

SEDIMENT 
NiTRAMlNE COMPOUNDS 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

HMX 0.25 0.00 0.25 -1.39 0.00 0.25 
RDX 0.30 0.00 0.30 -1.22 0.00 0.30 
1,3,5Trinitrobenzene 0.28 0.00 0.28 -1.27 0.00 0.28 
1 ,3-Dinitrobenzene 0.21 0.00 0.21 -1.56 0.00 0.21 
Tetryl 0.60 0.00 0.60 -0.51 0.00 0.60 
Nitrobenzene 0.29 0.00 0.29 -1.24 0.00 0.29 
2,4,6-Trinitrotoluene 0.22 0.00 0.22 -1.51 0.00 0.22 
4-Amino-2,6-Dinitrotoluene 0.50 0.00 0.50 -0.69 0.00 0.50 
2-Amino-Dinitrotoluene 0.50 0.00 0.50 -0.69 0.00 0.50 
2,6-Dinitrotoluene 0.50 0.00 0.50 -0.69 0.00 0.50 
2&Dinitrotoluene 0.50 0.00 0.50 -0.69 0.00 0.50 
Dinitrotoluene (isomeric mixture) 0.41 0.00 0.41 -0.89 0.00 0.41 
2-Nitrotoluene 0.23 0.00 0.23 -1.49 0.00 0.23 
4-Nitrotoluene 0.35 0.00 0.35 -1.06 0.00 0.35 
3-Nilrotoluene 0.60 0.00 0.60 -0.51 0.00 0.60 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL 
STANDARD 
DEVIATION 

NORMAL 
UPPER 95% LOG 

CONFIDENCE ARITHMETIC 
INTERVAL MEAN 

LOG 
STANDARD 
DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

07l19lQS FSESDX.WK4 1 



Sample ID 
Date sampled 
Depth 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

BGCPSDO1-01 
08106lQ4 

O-4 
MGIKG 

15400J 
29.1 L 
3.4 L 

44.2 J 
0.51 J 
2.2 u 

44000J 
23.8 
3.9 J 
6.3 J 

1436OJ 
361 L 

1200 J 
91.1 J 
0.11 UL 
13.2 J 

1320 J 
0.44 UL 

1.8 U 
128 J 

0.44 u 
34.4 
143 
1.1 u 

TABLE I6 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER STREAMS 
SEDIMENT 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGCPSDOl -02 
08/06lQ4 

4-8" 
MG/KG 

17700 J 
14.4 L 
5.4 L 

46.6 J 
0.99 J 

1.5 u 
22300 J 

32.8 
6.2 J 
4.9 J 

27700 J 
46.7 L 
2060 
66.4 J 
0.07 UL 
10.5 J 
1910 
0.31 UL 

1.2 u 
280 J 
0.31 u 
38.9 
45.8 
0.78 U 

BGCPSD02-01 
08lO6lQ4 

o-4' 
MO/KG 

858 J 
9.7 R 

0.26 UL 
5.1 J 

0.26 U 
1.3 u 

524 J 
2.9 J 
1.1 J 

1u 
936 J 
3.4 L 

64.2 J 
16.5 J 
0.06 UL 

5.3 K 
411 u 
0.26 UL 

IU 
92.5 J 
0.26 U 

2J 
4.4 

0.66 u 

BGCPSD02-02 
08iO6lQ4 

4-8’ 
MGIKG 

2400J 
9.6 R 

0.62 L 
15.2 J 
0.26 U 

1.3 u 
106OJ 

5.4 
1.6 J 
1.1 u 

2740 J 
10.1 L 
147 J 

53.8 J 
0.06 UL 
4.2 U 
40QU 
0.26 UL 

1u 
Ill J 

0.26 u 
5.3 J 
9.4 

0.64 u 

BGCPSD03-01 
08lO6lQ4 

O-4' 
MG/KG 

4600J 
10.7R 

1L 
29.1 J 
0.35 J 

1.4 u 
18OOJ 

7.3 
2J 

1.3 u 
406OJ 
27.5 L 
474 J 
36.6 J 
0.07 UL 

4.8 K 
503 J 
0.29 UL 

1.2 u 
135 J 

0.29 u 
11.5 J 
16.3 
0.72 U 

BGCPSD03-01 D 
08106lQ4 

o-4” 
MGIKG 

1410 J 
9.9 R 

0.27 L 
7.6 J 

0.27 U 
1.3 u 

418 J 
4.4 
1.2 J 
2.4 J 

1590 J 
12.4 L 
167 J 

32.2 J 
0.06 UL 
4.3 u 
420 u 
0.27 UL 

1.1 u 
78.1 J 
0.27 U 
4.5 J 

11.9 
0.66 u 

07l16lQS FSMSDF.WK4 



Sample ID BGCPSDO3-02 
Date sampled 08lO6l94 
Depth 4-V 
Units MGIKG 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

7170 J 
8.7 R 

0.24 UL 
84.8 
0.28 J 

1.2 u 
1390 J 

9.3 
2.1 J 

IJ 
2490J 

6.9 L 
509 J 

28 J 
0.09 L 
5.5 K 
370 u 
0.24 UL 
0.94 U 
80.6 J 
0.24 U 
10.9 J 
9.6 

0.58 U 

TABLE IS 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER STREAMS 
SEDIMENT 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGCPSD04-01 
08107194 

o-4 
MGIKG 

BGCPSD04-02 
OalO7B4 

4-8” 
MO/KG 

BGCPSDO5-01 
08lO7194 

04 
MGtKG 

1210 J 
10.2 R 
0.27 UL 

10 J 
0.28 U 

1.4 u 
1290 J 

5 
1.4 J 
1.3 u 

2190 J 
1.9 L 
144J 

32.6 J 
0.07 UL 

4.4 u 
432 u 
0.27 UL 

1.1 u 
323 J 

0.27 U 
5J 

II 
0.68 u 

1030 J 
11 R 

0.3 UL 
7.9 J 
0.3 u 
1.5 u 

2760 J 
5.3 
2.2 J 
1.2 u 

1550 J 
6.5 L 

90.1 J 
24.4 J 
0.08 UL 

4.7 u 
465 u 
0.3 UL 
1.2 u 

65.3 J 
0.3 u 
4.8 J 
8.9 

0.75 u 

646J 
10.2R 
0.69 L 
7.3 J 

0.27 U 
1.4 u 

6950 J 
3.7 
1.1 u 
1.3 u 

3520 J 
1.8 L 
109 J 

23.1 J 
0.07 UL 
4.4 u 

431 u 
0.27 UL 

1.1 u 
199 J 

0.27 U 
2.5 J 

7 
0.68 u 

BGCPSDO5-02 
08107lQ4 

4-8” 
MO/KG 

970 J 
9.4 R 

0.83 L 
8.3 J 

0.26 U 
1.3 u 

12700 J 
5 
1U 

1.2 u 
3840J 

1.8 L 
131 J 

33.6 J 
0.06 L 
4.6 K 
401 u 
0.25 UL 

IU 
312 J 
0.25 U 

3.7 J 
6.8 

0.64 U 

BGTNSDO6-01 
08/20/94 

O-4’ 
MO/KG 

11400 K 
22 UL 
4.9 J 

73.7 J 
0.85 J 

3u 
2340J 
14.4 
7.9 J 
6.2 J 

11700 
27.6 
788 J 
93.1 
0.14 UL 
17.5 K 
933 U 
0.86 L 

2.4 U 
93.4 J 
0.59 U 
21.2 J 
55.1 

1.5 u 

07118195 FF F.WK4 



Sample ID 
Date sampled 
Depth 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 

Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

BGTNSDOG-02 
08/20/94 

44 
MGIKG 

462 K 
9.4 UL 

0.25 U 
2.3 J 

0.25 U 
1.3 u 

74.9 J 
2.8 
1.2 J 
1.3 u 

329 
4.6 

37.6 J 
6.7 

0.06 UL 
4.1 u 
399 U 

0.25 UL 
IU 

12.2 J 
0.25 U 

1.9 J 
3.2 J 

0.63 U 

TABLE IS 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER STREAMS 
SEDIMENT 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

07l18l95 FSMSDF.WK4 



Sample ID 
Date.sampled 
Depth 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobait 
Wwr 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

MINIMUM 
NONDETECTED 

NA 
9.4 UL 

0.24 UL 
NA 

0.25 U 
1.2 u 
NA 
NA 

1u 
1u 

NA 
NA 
NA 
NA 

0.06 UL 
4.1 u 
370 u 
0.24 UL 
0.94 U 

NA 
0.24 U 

NA 
NA 

0.58 U 

TABLE 16 
FREQUENCY OF DETECTION SUMMARY 

FRESHWATER STREAMS 
SEDIMENT 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

MAXIMUM MINIMUM MAXIMUM 
NONDETECTED DETECTED DETECTED 

NA 
22 UL 
0.3 UL 
NA 
0.3 u 

3u 
NA 
NA 
1.1 u 
1.3 u 
NA 
NA 
NA 
NA 

0.14 UL 
4.7 u 
933 U 
0.44 UL 

2.4 U 
NA 

0.59 U 
NA 
NA 
1.5 u 

462 K 
14.4 L 
0.27 L 

2.3 J 
0.28 J 

ND 
74.9 J 

2.8 
1.1 J 

IJ 
329 
1.8 L 

37.8 J 
8.7 

0.08 L 
4.6 K 
503 J 

0.86 L 
ND 

12.2 J 
ND 
1.9 J 
3.2 J 
ND 

17700 J 
29.1 L 
5.4 L 

84.8 
0.99 J 

ND 
44OOOJ 

32.8 
7.9 J 
6.3 J 

27700 J 
381 L 

2060 
93.1 
0.09 L 
17.5 K 
1910 
0.86 L 

ND 
323 J 
ND 

38.9 
143 
ND 

LOCATION OF 
MAXIMUM 

DETECTED 

BGCPSDOI-02 
BGCPSDO1-01 
BGCPSDOI-02 
BGCPSDO3-02 
BGCPSDO1-02 

BGCPSDOl-01 
BGCPSDOI -02 
BGTNSDO6-01 
BGCPSD01-01 
BGCPSDOl-02 
BGCPSD01-01 
BGCPSDOI -02 
BGTNSDO6-01 
BGCPSDO3-02 
BGTNSDOG-01 
BGCPSDOI -02 
BGTNSDO6-01 

BGCPSDO4-01 

BGCPSDOI-02 
BGCPSDOI -01 

FREQUENCY 
OF 

DETECTION 

13113 
z4 
8/l 3 
13113 
5113 
O/l 3 
13113 
13lf3 
11113 
5113 
13113 
13113 
13113 
13113 
2l13 
7/l 3 
3113 
1113 
0113 
13113 
O/l 3 
13113 
13113 
0113 

07/I 8195 F! F.WK4 



Aluminum 5021.38 6040.11 8008.64 7.80 1.26 21696.24 
Antimony 14.80 10.35 26.97 2.50 0.75 377.05 
Arsenic 1.37 1 .QO 2.30 -0.61 1.43 7.29 
Barium 26.33 27.67 40.01 2.73 1.12 83.06 
Beryllium 0.31 0.29 0.46 -1.48 0.77 0.53 
Cadmium 0.77 0.25 0.90 -0.29 0.26 0.89 
Calcium 7508.22 12687.05 13778.65 7.70 1.73 86301.04 
Chromium 9.39 9.12 13.90 1.92 0.77 16.11 
Cobalt 2.45 2.24 3.56 0.57 0.82 4.70 
Copper 1.97 2.26 3.09 0.16 0.99 4.34 
Iron 5918.85 7752.86 9750.60 8.05 1.18 19325.32 
Lead 41 .OQ 103.07 92.03 2.28 1.54 219.63 
Magnesium 455.47 591.92 .748.02 5.44 1.20 1502.52 
Manganese 40.93 27.58 54.56 3.50 0.69 67.87 
Mercury 0.04 0.02 0.05 -3.19 0.37 0.05 
Nickel 5.73 4.96 8.18 1.46 0.76 9.98 
Potassium 466.81 533.69 730.58 5.78 0.78 772.13 
Selenium 0.20 0.20 0.30 -1.82 0.53 0.26 
Silver 0.62 0.21 0.72 -0.52 0.27 0.71 
Sodium 146.93 100.10 196.40 4.72 0.86 318.45 
Thallium 0.15 0.05 0.18 -1.91 0.28 0.18 
Vanadium 11.28 12.48 17.44 1.92 1.02 30.33 
Zinc 25.57 38.73 44.71 2.59 1.07 65.93 
Cyanide 0.39 0.13 0.45 -0.99 0.28 0.44 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL 
STANDARD 
DEVIATION 

TABLE 15 
STATISTICAL SUMMARY 
FRESHWATER STREAMS 

SEDIMENT 
TOTAL INORGANICS AND CYANIDE 

BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

NORMAL 
UPPER 95% LOG 

CONFIDENCE ARITHMETIC 
INTERVAL MEAN 

LOG 
STANDARD 
DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

07llQl95 FSMSDX.WK4 



TABLE 16 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SEDIMENT 

VOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID 
Date sampled 
Depth 
Units 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfrde 
1 .l-Dichloroethene 
1 ,I-Dichloroethane 
Trams-1,2-dichloroethene 
Cis-1,2-dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1 ,I ,I-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-l,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,I ,2-Trlchloroethane 
Benzene 
Trans-1,3-dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
1 ,I ,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
M/P xylenes 
0 xylene 

07/19/95 ESVSDF.WKI 

BGTNSDOl-01 
08/I 9194 

o-4 
UGIKG 

37 u 
37 u 
37 u 
37 u 
32 0 

350 B 
37 u 
37 u 
37 u 
37 u 
37 u 
37 u 
37 u 
37 u 
37 u 
37 u 
37 u 
37 u 
37 u 
37 u 
37 u 
37 u 
37 u 
37 u 
37 u 
37 u 
37 u 
37 u 
37 u 
37 u 
37 ii 
37 u 
37 u 
37 u 
37 u 

BGTNSDOl-02 
08/I 9194 

4-8" 
UGIKG 

20 u 
20 u 
20 u 
20 u 
15 BJ 

140 BJ 
15 J 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 

BGTNSD02-01 
oa/tw94 

o-4” 
UGlKG 

36 u 
36 U 
36 U 
36 U 
33 BJ 

210 BJ 
36 U 
36 U 
36 u 
36 U 
36 U 
36 U 
36 U 
36 U 
36 U 
36 U 
36 U 
36 U 
36 U 
36 U 
36 U 
36 U 
38 U 
36 ll 
36 U 
36 U 
36 U 
36 U 
36 U 
36 U 
36 U 
36 U 
36 U 
36 U 
36 U 

1’ 

BGTNSDO2-02 
08PlSl94 

4-8' 
UGIKG 

29 u 
29 u 
29 u 
29 u 
18 BJ 

130 BJ 
23 J 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
..A II LI " 
29 u 
29 u 
29 u 
29 u 

BGTNSD03-01 
08/I 9194 

O-4" 
UGIKG 

42 U 
42 U 
42 U 
42 U 
35 BJ 

140 BJ 
42 U 
42 U 
42 U 
42 U 
42 U 
42 U 
42 U 
42 U 
42 U 
42 U 
42 U 
42 U 
42 U 
42 ll 
42 U 
42 U 
42 U 
42 U 
42 U 
42 U 
42 U 
42 U 
42 U 
42 U 
42 u 
42 U 
42 U 
42 U 
42 U 

BGTNSD03-01 D 
oaii si94 

O-4" 
UGIKG 

38 UJ 
38 UJ 
38 UJ 
38 UJ 
37 BJ 

140 BJ 
20 J 
38 UJ 
38 UJ 
38 UJ 
38 UJ 
38 UJ 
38 UJ 
38 UJ 
38 u 
38 u 
38 u 
38 u 
38 u 
38 U 
38 u 
38 U 
38 U 
38 u 
38 u 
38 u 
38 U 
38 u 
38 u 
38 u 
38 ‘2 
38 u 
38 U 
38 u 
38 U 



Sample ID 
Date sampled 
Depth 
Units 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1 ,I-Dichloroethene 
1 .I-Dichloroethane 
Trans-1,2-dichloroethene 
Cis-I ,2-dichloroethene 
Chloroform 
l,2-Dichloroethane 
2-Butanone 
1 ,I ,I-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,1,2-Trichloroethane 
Benzene 
Trans-1,3-dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
1 ,I ,2.2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
M/P xylenes 
0 xylene 

BGTNSDOJ-02 
08/I 9194 

4-8 
UGIKG 

30 UJ 
30 UJ 
30 UJ 
30 UJ 
34 BJ 

280 BJ 
120 J 

30 UJ 
30 UJ 
30 UJ 
30 UJ 
30 UJ 
30 UJ 
30 UJ 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
30 UJ 
30 UJ 
30 UJ 
30 UJ 
30 UJ 
30 UJ 
30 UJ 
30 UJ 
30 UJ 
30 UJ 

TABLE 16 \ 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SEDIMENT 

VOLATILE OROANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGTNSD04-01 BGTNSD04-01 D BGTNSDO4-02 
08/20/94 08/20/94 08/20/94 

O-4” o-4 4-8” 
UGIKG UGIKG UGIKG 

26 U 
26 U 
26 U 
26 U 
26 U 

200 J 
26 U 
26 U 
26 U 
26 U 
26 U 
26 U 
26 U 
38 J 
26 U 
26 U 
26 U 
26 U 
26 U 
26 U 
26 U 
26 U 
26 U 
26 U 
26 U 
26 U 
26 U 
26 U 
26 U 
26 U 
26 U 
26 U 
26 U 
26 U 
26 U 

20 u 
20 u 
20 u 
20 u 
20 u 

100 BJ 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
17 J 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 
20 u 

14 u 
14 u 
14 u 
14 u 
9J 

25 BJ 
9J 

14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 u 
14 UJ 
14 UJ 
14 UJ 
14 UJ 
14 UJ 
14 UJ 
14 UJ 
14 UJ 
14 UJ 
14 UJ 
14 UJ 
14 UJ 
14 UJ 
14 UJ 
14 UJ 
14 UJ 
14 UJ 
14 UJ 
14 UJ 
14 UJ 
14 UJ 

BGTNSD05-01 
08/20/94 

o-4 
UGIKG 

25 UJ 
25 UJ 
25 UJ 
25 UJ 
18 BJ 

840 J 
25 UJ 
25 UJ 
25 UJ 
25 UJ 
25 UJ 
25 UJ 
25 UJ 
37 J 
25 UJ 
25 UJ 
25 UJ 
25 UJ 
25 UJ 
65 J 
25 UJ 
25 UJ 
25 UJ 

’ 25 UJ 
25 UJ 
25 UJ 
25 UJ 
25 UJ 
25 UJ 
25 UJ 
25 UJ 
25 UJ 
25 UJ 
25 UJ 
25 UJ 

BGTNSDOS-02 
08/20/94 

4-8” 
UGlKG 

12 UJ 
‘12 UJ 
12 UJ 
12 UJ 
14 BJ 

870 J 
7J 

12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 

07/19/95 ES :.WK4 



Sample ID 
Date sampled 
Depth 
Units 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1 ,I-Dichloroethene 
1 ,I-Dichloroethane 
Trans-1,2-dichloroethene 
Cis-1,2-dichloroethene 
Chloroform 
1 ,L-Dichloroethane 
2-Butanone 
1 ,I ,I -Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dlchloropropane 
cis-1 ,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,I ,2-Trichloroethane 
Benzene 
Trans-I ,3-dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
1 ,I .2,2-Tetrachloroethane 
Toluene 
Chlo;obenzena 
Ethylbenrene 
Styrene 
M/P xylenes 
0 xylene 

BGTCSDOI -01 
08/09/94 

o-4 
UG/KG 

48 U 
48 U 
48 U 
48 U 
67 J 
71 J 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 

07/19/95 ESVSDF.WK4 

TABLE 16 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SEDIMENT 

VOLA?lLE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGTCSDOI-02 
08/09/94 

4-8” 
UGIKG 

38 U 
38 U 
38 U 
38 U 
55 J 

280 J 
38 U 
38 U 
38 U 
38 U 
38 U 
38 U 
38 U 
34 J 
38 U 
38 U 
38 U 
38 U 
38 U 
38 U 
38 U 
38 U 
38 U 
38 U 
38 U 
38 UJ 
38 UJ 
38 UJ 
38 UJ 
38 UJ 
38 UJ 
38 UJ 

’ 38 UJ 
38 UJ 
38 UJ 

BGTCSDO2-01 
08/09194 

o-4 
UGlKG 

25 U 
25 U 
25 U 
25 U 
31 J 
28 J 
25 U 
25 U 
25 u 
25 U 
25 U 
25 u 
25 U 
25 U 
25 u 
25 U 
25 u 
25 U 
25 u 
25 U 
25 u 
25 U 
25 u 
25 U 
25 U 
25 UJ 
25 UJ 
25 UJ 
25 UJ 
25 UJ 
25 UJ 
25 UJ 
25 UJ 
25 UJ 
25 UJ 

3 

BGTCSD02-02 
08109194 

4-8 
UGIKG 

26 U 
26 U 
26 U 
26 U 
37 J 

180 J 
53 J 
26 U 
26 U 
26 U 
26 U 
26 U 
26 U 
13 J 
26 UJ 
26 UJ 
26 UJ 
26 UJ 
26 UJ 
26 UJ 
26 UJ 
26 UJ 
26 UJ 
26 UJ 
26 UJ 
26 UJ 
26 UJ 
26 UJ 
26 UJ 
26 UJ 
26 UJ 
26 UJ 
26 UJ 
26 UJ 
26 UJ 

BGTCSD03-01 
08/09/94 

o-4 
UGlKG 

34 UJ 
34 UJ 
34 UJ 
34 UJ 
23 J 
37 J 
34 UJ 
34 UJ 
34 UJ 
34 UJ 
34 UJ 
34 UJ 
34 UJ 
34 UJ 
34 UJ 
34 UJ 
34 UJ 
34 UJ 
34 UJ 
34 UJ 
34 UJ 
34 UJ 
34 UJ 
34 UJ 
34 UJ 
34 UJ 
34 UJ 
34 UJ 
34 UJ 
34 UJ 
34 UJ 
34 UJ 
34 UJ 
34 UJ 
34 UJ 

BGTCSD03-01 D 
08109194 

o-4 
UGlKG 

43 UJ 
43 UJ 
43 UJ 
43 UJ 
26 J 

200 J 
43 UJ 
43 UJ 
43 UJ 
43 UJ 
43 UJ 
43 UJ 
43 UJ 
43 UJ 
43 u 
43 u 
43 u 
43 u 
43 u 
43 u 
43 u 
43 u 
43 u 
43 u 
43 u 
43 UJ 
43 UJ 
43 UJ 
43 UJ 
43 UJ 
43 UJ 
43 UJ 
43 UJ 
43 UJ 
43 UJ 



Sample ID 
Date sampled 
Depth 
Units 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon &sulfide 
I,1 -Dichloroethene 
1 ,I-Dichloroethane 
Tranr1,2-dichloroethene 
Cis-1,2-dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
I ,I ,l-Trichloroethane 
Carbon tetrachloride 
Bromodlchloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,I ,2-Trichloroethane 
Benzene 
Trans-1,3-dichloropropene 
Bromoform 
I-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
1 ,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
M/P xylenes 
0 xylene 

BGTCSDO3-02 
08/09/94 

4.8* 
UGIKG 

30 u 
30 u 
30 u 
30 u 
30 u 

120 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
18 J 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 
30 u 

TABLE16 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SEDIMENT 

VOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGTCSD04-01 
08/09/94 

O-4” 
UGlKG 

24 U 
24 U 
24 U 
24 U 
24 U 

210 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
35 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 

BGTCSDO602 
08iO9194 

4-8 
UGIKG 

29 u 
29 u 
29 u 
29 u 
43 J 

190 J 
38 J 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 u 
29 UJ 
29 UJ 
29 UJ 
29 UJ 
29 UJ 
29 UJ 
29 UJ 
29 UJ 
29 UJ 
29 UJ 
29 UJ 
29 UJ 
29 UJ 
29 UJ 
29 UJ 
29 UJ 
29 UJ 
29 UJ 
29 UJ 
29 UJ 
29 UJ 

BGTCSD05-01 
08l10194 

o-4 
UGlKG 

24 U 
24 U 
24 U 
24 U 
24 U 
14 J 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 u 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 

BGTCSDOS-02 
0811 O/94 

4-8” 
UGIKG 

24 U 
24 U 
24 U 
24 U 
24 U 
82 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
17 J 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 
24 U 

BGTCSDOG-01 
08/I O/94 

O-4 
UGIKG 

17 u 
17 u 
17 u 
17 u 
17 u 
17 J 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 
17 u 

07/19/95 ES’ -:WK4 



,,’ 



Sample ID 
Date sampled 
Depth 
Units 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disultide 
1 ,I-Dichloroethene 
1 ,I -Dlchloroethane 
Trans-1,2-dichloroethene 
Cis-1,2-dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
1 ,I ,I-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dlchloropropane 
cis-I ,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,I ,2-Trichloroethane 
Benzene 
Trans-1,3-dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
P-Hexanone 
Tetrachloroethene 
1 ,I ,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
M/P xylenes 
0 xylene 

TABLE 16 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SEDIMENT 

VOLATILE ORQANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

MINIMUM MAXIMUM MINIMUM MAXIMUM 
NONDETECTED NONDETECTED DETECTED DETECTED 

12 UJ 
12 UJ 
12 UJ 
12 UJ 
14 BJ 
25 BJ 
17 u 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 

48 U 
48 U 
48 U 
48 U 
37 BJ 

350 B 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
46 u 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 
48 U 

ND 
ND 
ND 
ND 

9J 
14 J 
7J 

ND 
ND 
ND 
ND 
ND 
ND 
13 J 
ND 
ND 
ND 
ND 
ND 
65 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
67 J 

870 J 
120 J 
ND 
ND 
ND 
ND 
ND 
ND 
38 J 
ND 
ND 
ND 
ND 
ND 
65 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF 
MAXIMUM 

DETECTED 

BGTCSDOI-01 
BGTNSDOS-02 
BGTNSD03-02 

BGTNSDO4-01 

BGTNSD0501 

FREQUENCY 
OF 

DETECTION 

O/25 
0125 
0125 
O/25 
9125 
16125 
8125 
0125 
O/25 
O/25 
O/25 
0125 
0125 
8125 
0125 
0125 
0125 
O/25 
0125 
II25 
0125 
0125 
0125 
0125 
0125 
0125 
o/25 
0125 
0125 
o/25 
O/25 
0125 
0125 
0125 
O/25 

07/19/95 ES -.WK4 



Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1 ,I-Dichloroethene 
1 ,l-Dichloroethane 
Trans.1,2-dichloroethene 
Cis-1,2-dichloroethene 
Chloroform 
1.2Dichloroethane 
2-Butanone 
1 ,I ,I-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1 ,I ,2-Trichloroethane 
Benzene 
Trans.1,3-dichloropropene 
Bromoform 
4-MethylQ-pentanone 
2-Hexanone 
Tetrachloroethene 
1 ,I ,2,2-Tetrachloroethane 
Toluene 
ChiOiObSiZeiie 

Ethylbenzene 
Styrene 
M/P xylenes 
0 xylene 

0 

07/19/95 ESVSDZWK4 1 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL 
STANDARD 
DEVIATION 

NORMAL 
UPPER 95% 

CONFIDENCE 
INTERVAL 

LOG 
ARITHMETIC 

MEAN 

LOG 
STANDARD 
DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

14.66 4.72 16.28 2.63 0.35 16.91 
14.66 4.72 16.28 2.63 0.35 16.91 
14.66 4.72 16.28 2.63 0.35 16.91 
14.66 4.72 16.28 2.63 0.35 16.91 
21.58 16.29 27.16 2.85 0.66 28.68 

167.78 218.99 242.72 4.56 1.08 328.61 
22.10 22.61 29.84 2.86 0.60 27.48 
14.66 4.72 16.28 2.63 0.35 16.91 
14.66 4.72 16.28 2.63 0.35 16.91 
14.66 4.72 16.28 2.63 0.35 16.91 
14.66 4.72 16.28 2.63 0.35 16.91 
14.66 4.72 16.28 2.63 0.35 16.91 
14.66 4.72 16.28 2.63 0.35 16.91 
18.76 8.91 21.81 2.82 0.48 22.99 
14.66 4.72 16.28 2.63 0.35 16.91 
14.66 4.72 16.26 2.63 0.35 16.91 
14.66 4.72 16.28 2.63 0.35 16.91 
14.66 4.72 16.28 2.63 0.35 16.91 
14.66 4.72 16.28 2.63 0.35 16.91 
16.76 11.09 20.56 2.70 0.47 IQ.97 
14.66 4.72 16.28 2.63 0.35 16.91 
14.66 4.72 16.28 2.63 0.35 16.91 
14.66 4.72 16.28 2.63 0.35 16.91 
14.66 4.72 16.28 2.63 0.35 16.91 
14.66 4.72 16.28 2.63 0.35 16.91 
14.66 4.72 16.28 2.63 0.35 16.91 
14.66 4.72 16.28 2.63 0.35 16.91 
14.66 4.72 16.28 2.63 0.35 16.91 
14.66 4.72 16.28 2.63 0.35 16.91 
14.66 4.72 16.28 2.63 0.35 16.91 
?4.66 4.72 16.28 2.63 6.35 16.91 
14.66 4.72 16.28 2.63 0.35 16.91 
14.66 4.72 16.28 2.63 0.35 16.91 
14.66 4.72 16.28 2.63 0.35 16.91 
14.66 4.72 16.28 2.63 0.35 16.91 

TABLE 16 
STATISTICAL SUMMARY 

TIDAL FRESHWATER STREAMS 
SEDIMENT 

VOLATILE QRQAMIC CDMPGUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 



Sample ID 
Date sampled 
Depth 
Units 

Phenol 
Bis(2-chloroethyt)ether 
2-Chlorophenol 
1 $Dichlorobenzene 
1 &Dichlorobenzene 
1 ,ZDichlorobenzene 
2-Methylphenol 
2,2’-Oxybis(l-chloropropane) 
4-Methylphenol 
N-Nitroso-di-n-propyiamine 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-Nttrophenol 
P&Dimethylphenol 
Bis(2-chloroethoxy)methane 
2.4Dlchlorophenol 
1,2,4Trichlorobenzene 
Naphthalene 
4Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadie 
2,4,6-Trichlorophenol 
2,4,5TrichlorophenoI 
2Xhloronaphthalene 
2-Nitioaniiine 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 

BGTNSDOI -01 
06/I Q/94 

o-4” 
UG/KG 

1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
1106 u 
1100 u 
2600u 
1100 u 
2666 u 
1100 u 
1100 u 
1100 u 
26OOu 

TABLE 16 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SEDIMENT 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGTNSDOI-02 
08/I Q/94 

4-8” 
UGIKG 

896 U 
896 U 
896 U 
890 U 
890 U 
890 U 
896 U 
896 U 
890 U 
890 U 
890 U 
896 U 
890 U 
890 U 
890 U 
896 U 
896 U 
896 U 
890 U 
890 U 
890 U 
896 U 
890 U 
890 U 
890 U 

2100 u 
890 U 

2100 ‘Ll 
890 U 
890 U 
890 U 

2100 u 

BGTNSD02-01 
08119194 

04” 
UG/KG 

1300u 
13OOU 
13OOu 
IZOOU 
1300u 
13oou 
136OU 
130Ou 
13OOu 
13oou 
13oou 
13OOu 
13OOu 
13OOu 
1300u 
136OU 
13OOU 
13OOU 
13wu 
13OOu 
13oou 
1300u 
13OOu 
1300 UJ 
13OOU 
32uOu 
1300u 
32oou 
1300u 
13OOU 
1300u 
3200u 

BGTNSD02-02 
08/I 9194 

4-8” 
UG/KG 

990 u 
9QOU 
990U 
990U 
990U 
9QOU 
99OU 
9QOU 
990 u 
990U 
QSOU 
990U 
990 u 
990 u 
990U 
990U 
990 u 
QQOU 
990 u 
990U 
990U 
990 u 
QQOU 
99Ol.i 
990 U 

2400u 
990 u 

24wu 
990 u 
990 u 
990 U 

246ou 

BGTNSD03-01 BGTNSD03-01 D 
08/l 9194 08/l 9194 

O-4 O-4” 
UG/KG UG/KG 

146Ou 
1400u 
1400u 
1460 u 
1400u 
14oou 
1400u 
14OOu 
14OOu 
14OOu 
14OOu 
14wu 
1400u 
1400u 
1400u 
14OOU 
14oou 
1400u 
14OOu 
14oou 
146Ou 
14OOl.i 
14OOu 
1400 UJ 
14OOU 
3300 u 
1400u 
3300 u 
1400u 
14OOu 
14OOu 
3300u 

13OOu 
1360 u 
1300 u 
13OOu 
13OOU 
13OOu 
13OOu 
13OOu 
1300u 
1300 u 
1300 u 
1300 u 
13OOu 
1300u 
1300u 
136OU 
1300u 
1300u 
1300 u 
1300 u 
1300u 
1300 u 
1300 u 
1300 u 
1300 u 
3100 u 
1306 u 
3100 u 
1300 u 
1300 u 
1300 u 
3100 u 

07/18/95 ESSVSDF.WK4 1 



Sample ID 
Date sampled 
Depth 
Units 

Acenaphthene 
2,CDinitrophenoi 
4Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoiuene 
Diethyiphthaiate 
4-Chiorophenyl-phenyiether 
Fluorene 
4-Nitroaniiine 
4,6-Dlnitro-2-methyiphenol 
N-Nitrosodiphenyiamine 
QBromophenyl-phenyiether 
Hexachiorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazoie 
di-n-Butyiphthaiate 
Fiuoranthene 
Pyrene 
Butyibenzylphthalate 
3,3’-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
Bis(2-ethyihexyi)phthalate 
di-n-Octyiphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
indeno(l,2,3cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

TABLE 16 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SEDIMENT 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGTNSDOI-OI BGTNSDOl-02 BGTNSD02-01 BGTNSD02-02 BGTNSD03-01 
OWlQlQ4 08/l 9194 08/l 9194 08l19lQ4 08/l QiQ4 

o-4 48” O-4’ 4-8” o-4 
UGIKG UGlKG UGlKG UGIKG UGlKG 

1106 u 
2600 U 
2wOu 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
2600u 
2600u 
1106 u 
1100 u 
1100 u 
2606 U 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
1106 u 
1106 u 
1100 u 
1100 u 
1100 u 
1100 u 
1100 UJ 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 

890 U 
2100 u 
2100 u 
890 U 
890 U 
890 U 
890 U 
890 U 

2100 u 
2100 u 
890 U 
890 U 
890 U 

2100 u 
890 U 
890 U 
890 U 
890 U 
890 U 
890 U 
890 U 
890 U 
890 U 
890 U 
890 U 
890 UJ 
890 UJ 
890 UJ 
890 UJ 
890 UJ 
890 UJ 
890 UJ 

1300u 
3200 U 
3206 U 
1300u 
1300 u 
1300u 
1300 u 
1300u 
3200 U 
3200 U 
1300u 
13OOu 
1300 u 
3200 U 
1300u 
1300 u 
1300u 
1300 UJ 
1300u 
1300u 
1300u 
1300u 
1300 u 
1300 u 
1300 u 
1300u 
13w u 
1300 u 
1300 u 
1300 u 
1300 u 
1300 u 

990 U 
2400u 
2400u 
QQOU 
990 U 
QQOU 
990 U 
QQQU 

2400u 
2400u 
Q9OU 
99OU 
990 U 

2400u 
990 U 
990 U 
990 U 
990 U 
990 U 
990 U 
990 U 
990 U 
990 U 
990 U 
990 U 
990 UJ 
990 UJ 
990 UJ 
990 UJ 
990 UJ 
990 UJ 
990 UJ 

1400u 
3300u 
3300u 
14OOU 
14OOU 
14OOU 
1400u 
14aOu 
3300u 
3300u 
1400u 
14QOu 
1400u 
33OOt.i 
1400u 
1400u 
1400u 
14OOt.i 
1400u 
1400u 
1400u 
14OOu 
14OOu 
1400u 
1400u 
1400 UJ 
1400u 
1400u 
14oou 
1400u 
14OOu 
1400u 

BGTNSD03-01 D 
08/I Q/Q4 

o-4 
UGIKG 

1300u 
3100 u 
3100 u 
1300 u 
1300u 
1300 u 
136Qt.t 
1300u 
3100 u 
3100 u 
1300u 
1300u 
13OOU 
3100 u 
1300 u 
1300 u , 
1300u 
1300u 
1300 u 
1300 u 
1300 u 
1300 u 
136Ou 
1300 u 
1300 u 
1300 u 
1300 u 
13OOU 
1300 u 
9300 u 
1300 u 
1300 u 

07/I 8195 F ;DF.WK4 



Sample ID 
Date sampled 
Depth 
Units 

Phenol 
Bis(2-chloroethyt)ether 
P-Chiorophenoi 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
2-Methytphenoi 
2,2-Oxybis(1 -chioropropane) 
4-Methylphenol 
N-Nitroso-di-n-propyiamine 
Hexachioroethane 
Nitrobenzene 
isophorone 
2-Nitrophenoi 
Z+Dimethytphenoi 
Bls(2-chloroethoxy)methane 
2,4Dichlorophenol 
1,2,4-Trichloroberuene 
Naphthaiene 
4Xhioroaniline 
Hexachiorobutadiene 
4-Chioro-3-methyiphenoi 
2-Methyinaphthalene 
Hexachiorccyciopentadie 
2,4,6-Trichlorophenol 
2,4,5-Trichiorophenol 
2Xhioronaphthaiene 
‘XNjtmapilinn e * 1 I.” I.... . . 

Dimethyiphthaiate 
Acenaphthyiene 
2,SDinitrotoiuene 
3-Nitroaniline 

BGTNSD03-02 
08IlQl94 

4-8’ 
UG/KG 

Q6OU 
96OU 
Q8OU 
96ot.l 
960U 
Q6OU 
Q6QU 
96OU 
Q6Ot.i 
Q6OU 
96OU 
Q6OU 
960t.J 
Q6OU 
Q6Ot.i 
Q6OU 
Q6OU 
960U 
Q6OU 
96OU 
96OU 
96QU 
Q6OU 
980 u 
Q6OU 

nwu 
Q6OU 

23w u 
980 u 
Q6OU 
980 u 

2300 U 

TABLE 16 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SEDIMENT 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATiON YORKTOWN 
YORKTOWN, VIRGINIA 

BGTNSDO4-01 
08/20/94 

o-4 
UGIKG 

780 U 
780 u 
780 U 
780 U 
780 U 
780 U 
780 U 
780 U 
780 U 
780 u 
780 U 
780 U 
780 u 
760 u 
780 u 
760 u 
780 u 
780 U 
780 U 
780 U 
780 U 
780 u 
780 U 
780 UJ 
780 U 

IQOOU 
780 u 

19OOU 
780 U 
780 U 
780 u 

IQOOU 

BGTNSDO4-01 D 
08120194 

O-4’ 
UGlKG 

710 u 
710 u 
710 u 
710 u 
710 u 
710 u 
710 u 
710 u 
710 u 
710 u 
710 u 
710 u 
710 u 
710 u 
710 u 
710 u 
710 u 
710 u 
710 u 
710 u 
710 u 
710 u 
710 u 
710 u 
710 u 

1700 u 
710 u 

1700 u 
710 u 
710 u 
710 u 

1700 u 

BGTNSDO4-02 
08/20/94 

4-8” 
UG/KG 

470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 UJ 
470 u 

1100 u 
470 u 

1180 u 
470 u 
470 u 
470 u 

1100 u 

BGTNSDOS-OI 
0812Ol94 

o-4’ 
UGlKG 

500U 
500U 
5OOU 
500U 
500U 
5OOU 
5OOU 
500U 
500U 
56OU 
500U 
500U 
56OU 
500U 
5tXIU 
500U 
500U 
500U 
5OOU 
500U 
5OOU 
56OU 
5OOt.i 
500 UJ 
5QOU 

12OOu 
500U 

1200 u 
56OU 
56Ot.i 
500U 

1200u 

BGTNSDO5-02 
08/20/94 

4-8’ 
UGlKG 

400U 
400U 
400U 
400U 
400U 
400U 
4OOU 
400U 
400U 
400 u 
400U 
400U 
400U 
4OOU 
400U 
400U 
400U 
400U 
400U 
400U 
400 UJ 
400U 
400U 
4OOU 
400U 
980 u 
400U 
980 u 
400U 
400U 
4OOt.l 
980 u 

07/18/95 ESSVSDF.WK4 3 



Sample ID 
Date sampled 
Depth 
Units 

Acenaphthene 
2,4-Dinitrophenoi 
4Nitrophenoi 
Dibenzofuran 
P+Dinitrotoiuene 
Diethylphthalate 
QChlorophenyi-phenylether 
Fiuorene 
4Miroaniline 
4,8-Dinitro-2-methytphenol 
N-Nitrosodiphenyiamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachiorophenol 
Phenanthrene 
Anthracene 
Carbazoie 
di-ngutyiphthaiate 
Fiuoranthene 
Pyrene 
Butylbenzyiphthaiate 
3,3’-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
Bis(2-ethylhexyi)phthaiate 
di-n-Octyiphthaiate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
indeno(l,2,3cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,l)peryiene 

BGTNSD03-02 
08/I 9194 

48’ 
UGlKG 

980 u 
2300u 
23OOu 
980 u 
980 u 
980 u 
980 u 
980 u 

2300u 
2300u 
980 u 
Q8OU 
980 u 

2300u 
980 u 
980 u 
980 u 
980 u 
960 u 
980 u 
980 u 
980 u 
980 u 
980 u 
290 J 

TABLE 16 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SEDIMENT 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGTNSDOQ01 
08120194 

o-4 
UG/KG 

788 u 
IQOOU 
1900u 
780 U 
780 U 
780 U 
780 U 
780 U 

lQoou 
19oou 
780 u 
780 U 
780 U 

IQOOU 
780 U 
780 U 
780 U 
780 U 
780 U 
780 U 
780 U 
780 U 
780 U 
780 U 
780 U 

BGTNSD04-01 D 
08i20194 

O-4’ 
UGlKG 

710 u 
1700 u 
1700 u 
710 u 
710 u 
710 u 
710 u 
710 u 

1700 u 
1700 u 
710 u 
710 u 
710 u 

1700 u 
710 u 
710 u 
710 u 
710 u 
710 u 
710 u 
710 u 
710 u 
710 u 
710 u 
710 u 

980 u 780 UJ 710 UJ 
980 u 780 U 710 u 
980 u 780 U 710 u 
980 u 780 U 710 u 
980 u 780 U 710 u 
980 u 780 U 710 u 
980 u 780 U 710 u 

BGTNSDO4.02 
08/20/94 

4-8” 
UGIKG 

470 u 
IIW u 
IIW u 
470 u 
470 u 
470 u 
470 u 
470 u 

IIW u 
IIW u 
470 u 
470 u 
470 u 

IIW u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 UJ 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 

BGTNSDO5-01 BGTNSDO5-02 
08/20/94 08/20/94 

0-Q’ 4-8” 
UGlKG UG/KG 

500 u 
1200 u 
1200 u 
500U 
500U 
500U 
500U 
500 u 

1200 u 
1200 u 
5OOt.i 
500U 
500U 

1200 u 
5OOt.f 
500U 
500U 
500 u 
500U 
5OOt.i 
500 u 
500 u 
500 u 
500 u 
500 u 
500 UJ 
500 u 
500 u 
500 u 
500 u 
500 u 
500 u 

400U 
980 u 
980 u 
400U 
400U 
400U 
400U 
400U 
Q8OU 
980U 
48Ot.f 
400U 
400U 
980 u 
400U 
400U 
400U 
400U 
400U 
400U 
4OOli 
400U 
400U 
400U 
400U 
400 UJ 
400U 
400U 
400U 
400U 
400U 
400U 

07/18/95 EF ‘)F.WK4 



Sample ID 
Date sampled 
Depth 
Units 

Phenol 
Bis(2-chioroethyi)ether 
ZChlorophenol 
1 ,3-Dichiorobenzene 
1 &Dichlorobenzene 
1,2-Dichiorobenzene 
2-Methylphenol 
2,2’-Oxybis(1 -chloropropane) 
4Methyiphenoi 
N-Nitroso-di-n-propytamine 
Hexachioroethane 
Nitrobenzene 
isophorone 
2-Nitrophenoi 
2,QDimethyiphenoi 
Bis(2chioroethoxy)methane 
2,QDichiorophenoi 
1,2,4Trichiorobenzene 
Naphthaiene 
QChioroaniline 
Hexachiorobutadiene 
4.Chioro3-methyiphenol 
2-Methyinaphthaiene 
Hexachiorocyciopentadie 
2,4,8-Trichiorophenol 
2,4,5-Trichiorophenoi 
ZChioronaphthalene 
2-Nitroaniline 
Dimethylphthaiate 
Acenaphthylene 
2,6-Dlnitrotoluene 
3-Nitroaniiine 

07118l96 ESSVSDF.WK4 

BGTCSDOI-OI 
08/09/94 

04 
UGIKG 

1400u 
1400u 
1400u 
1400u 
14OOu 
1400u 
1400u 
1400u 
1400u 
1400u 
1400u 
1400u 
1400u 
1400u 
1400u 
1400u 
14oou 
14OOu 
1400u 
1400u 
1400u 
1400u 
14OOU 
1400u 
1400u 
3500 u 
1400u 
3500 ‘U 
1400u 
1400u 
14oou 
3500 u 

TABLE 16 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SEDIMENT 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VlRGtNtA 

BGTCSDO1-02 
08lOQl94 

4-8” 
UG/KG 

1400u 
14OOu 
1400u 
14oou 
1400u 
1400u 
1400u 
1400u 
14cOu 
1400u 
1400u 
14OOu 
1400u 
14OOU 
1400u 
1400u 
1400u 
1400u 
14OOu 
14oou 
1400u 
1400u 
1400u 
1400u 
1400u 
3300 u 
14OOU 
33300 u 
1400u 
1400u 
14oou 
3300 u 

BGTCSD02-01 
08/OQlQ4 

o-4” 
UGlKG 

940U 
S4Ot.t 
940 U 
@IOU 
940 U 
940 U 
940 U 
94OU 
94Ot.i 
94Ot.i 
94OU 
940u 
940u 
940u 
940U 
940 U 
940U 
940 U 
940u 
940U 
@IOU 
940 U 
940 U 
940 U 
940 U 

2300u 
940U 

2300u 
940U 
940 U 
940 U 

2300u 

5 

BGTCSDOZ02 
08/OQlQ4 

4-8" 
UGIKG 

750 u 
750 u 
750 u 
750 u 
750 u 
750 u 
750 v’ 
750u 
750u 
750u 
750u 
750 u 
750u 
750u 
750 u 
750 u 
750u 
750u 
750u 
750u 
750 u 
750 u 
750 u 
750 u 
75o.u 

1800 U 
750 u 

18W U 
750 u 
750u 
750 u 

18W U 

BGTCSD03-01 
08/09/94 

O-4’ 
UGIKG 

1200u 
1200u 
1200u 
1200u 
1200u 
1200u 
1200u 
12OOt.i 
1200u 
1200u 
1200u 
1200u 
1200u 
1200u 
12OOU 
12oou 
1200u 
1200u 
1200u 
1200u 
1200u 
1200u 
1200u 
1200u 
12OOu 
2QOOt.i 
1200 u 
2900u 
1200u 
1200 u 
12OOu 
2QOOU 

BGTCSD03-01 D 
08/09/94 

o-4’ 
UGlKG 

870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
-870 U 
870 U 
870 U 
870 U 
870 U 
670 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 

2100 u 
870 U 

2180 u 
870 U 
870 U 
870 U 

2100 u 



Sample ID 
Date sampled 
Depth 
Units 

Acenaphthene 
2,4-Dinitrophenoi 
4-Nitrophenoi 
Dibenzofuran 
2,4Dinitrotoiuene 
Diethyiphthalate 
4ChiorophenyLphenyiether 
Fluorene 
QNitroaniiine 
4,6-Dint&o-2-methylphenol 
N-Nitrosodiphenylamine 
4BromophenyLphenyiether 
Hexachlorobenzene 

Phenanthrene 
Anthracene 
Carbazoie 
di-n8utyiphthaiate 
Fluoranthene 
Pyrene 
Butyibenzyiphthalate 
3,3’-Dichlorobenzldine 
Benzo(a)anthracene 
Chrysene 
Bis(2-ethyihexyi)phthalate 
di-n-Octyiphthaiate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Beruo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

BGTCSDOI-01 
08lOQlQ4 

O-4 
UG/KG 

1400u 
3500 u 
3500 u 
1400u 
1400u 
1400u 
1406u 
1400u 
3500 u 
3500 u 
1400u 
1400u 
1400u 
3500 u 
14OOU 
1400u 
1400u 
1400u 
1400u 
14OOU 
1400u 
14oou 
1400u 
1400u 
1400u 
1400u 
1400u 
1400u 
1400u 
14oou 
1400u 
1400u 

TABLE 16 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SEDIMENT 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGTCSDOI -02 BGTCSD02-01 BGTCSD02-02 
08lOQl94 08109194 08lOQlQ4 

4e O-4' 4-8" 
UGIKG UGlKG UG/KG 

14OOu 
3300u 
3300u 
1400u 
1400u 
1400u 
1400u 
1400u 
3300 u 
3300u 
1400u 
1400u 
1400u 
3300u 
1mu 
1400u 
1400u 
1400u 
1400u 
1400u 
1400u 
1400u 
14OOu 
14OOu 
1400u 
14OOu 
1400u 
1400u 
1400u 
14OOu 
1400u 
1400u 

940 U 
2300 U 
2300U 
940 U 
940 U 
940 u 
940 U 
940 U 

2300u 
2300 U 

940 U 
940 u 
940 u 

2300u 
940 U 
940 u 
940 U 
940 U 
940 U 
940 U 
940 u 
940 u 
940 u 
940 u 
940 U 
940 UJ 
940 UJ 
940 UJ 
940 UJ 
940 UJ 
940 UJ 
940 UJ 

750 u 
1800 U 
1800 U 
750 u 
750 u 
750 u 
750 u 
750 u 

1800 U 
1800 U 
750 u 
750 u 
750 u 

18OOu 
750 u 
750 u 
750 u 
750 u 
750 u 
750 u 
750 u 
750 u 
750 u 
750 u 
750 u 
750 u 
750 u 
750 u 
750 u 
750 u 
750 u 
750 u 

BGTCSD03-01 BGTCSD03-01 D 
08lOQlQ4 08lOQi94 

O-4' O-4' 
UG/KG UGIKG 

1200 u 
2gOOU 
2gOOU 
12OOt.i 
1200 u 
1200 u 
1200 u 
1200 u 
2WOt.i 
2WOU 
1200 u 
1200 u 
1200 u 
2WOU 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
1200 u 
12WR 
12WR 
12WR 
12WR 
12OOR 
1200R 
12WR 

870 U 
2100 u 
2100 u 

870 U 
870 U 
870 U 
870 U 
870 U 

2100 u 
2100 u 

870 U 
870 U 
870 U 

2100 u 
870 U 
870 U 
670 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 
870 U 

07l18lQ5 E: IF.WK4 



Sample ID 
Date sampled 
Depth 
Units 

Phenol 
Bis(2-chioroethyi)ether 
ZChiorophenol 
1,3-Dichiorobenzene 
1,4Dichiorobenzene 
1,2-Dichlorobenzene 
ZMethyiphenoi 
2,2’-Oxybis(l-chioropropane) 
4Methyiphenoi 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nil robenzene 
isophorone 
ZNitrophenoi 
2,4Dimethyiphenoi 
Bis(2-chioroethoxy)methane 
2,4-Dichlorophenoi 
1,2,4-Trichlorobenzene 
Naphthaiene 
4Chloroaniline 
Hexachlorobutadiene 
4-Chioro-3-methylphenol 
ZMethytnaphthaiene 
Hexachlorocyclopentadie 
2,4,6-Trichiorophenoi 
2,4,5TrichiorophenoI 
2-Chloronaphthaiene 
2-NiiO~~iii~e 

Dimethyiphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniiine 

BGTCSDOJ-02 
O8lOQl94 

4-8” 
UG/KG 

IIW u 
IIW u 
IIW u 
IIW u 
IIW u 
IIW u 
IIW u 
IIW u 
IIW u 
IIW u 
IIW u 
IIW u 
IIW u 
IIW u 
IIW u 
IIW u 
IIW u 
IIW u 
IIW u 
IIW u 
IIW u 
IIW u 
IIW u 
IIW u 
IIW u 
2600 U 
IIW u 
26!x u 
IIW u 
1100 u 
IIW u 
2600 U 

TABLE 16 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SEDIMENT 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGTCSDO4-01 
08/09/94 

o-4 
UGIKG 

860 u 
860 U 
860 U 
860 u 
860 U 
660 u 
860 U 
860U 
860 u 
860U 
860 u 
860 U 
860 U 
860 U 
860 U 
860 u 
866U 
860 u 
860 U 
860 u 
860 u 
860 u 
860 u 
860 u 
860 u 

2100 u 
860 u 

2100 u 
860 u 
860 U 
860 u 

2100 u 

BGTCSDO4-02 
08lOQ/Q4 

4-8" 
UGIKG 

840 U 
840 U 
840 U 
840 U 
840 U 
840U 
840U 
840 U 
840U 
840U 
840U 
640U 
840 U 
840U 
840U 
840 U 
840 U 
840U 
840 U 
840 U 
840U 
840U 
840 U 
640 U 
840U 

2000u 
840 U 

2OQOU 
840 U 
840 U 
840 U 

2000u 

BGTCSDO5-01 
08/10194 

O-4’ 
UGIKG 

IIW u 
IIW u 
1100 u 
1100 u 
IIW u 
IIW u 
IIW u 
IIW u 
1100 u 
IIW u 
IIW u 
IIW u 
IIW u 
IIW u 
1100 u 
IIW u 
IIW u 
IIW u 
IIW u 
1100 u 
1100 u 
IIW u 
IIW u 
IIW u 
IIW u 
2700 U 
IIW u 
2700 U 
IIW u 
IIW u 
IIW u 
2700 U 

BGTCSDOEI-02 
0811 O/Q4 

4-8” 
UGIKG 

620 U 
620 U 
620 U 
620 U 
620 U 
620 U 
620 U 
620 U 
620 U 
620 U 
620 U 
620 U 
820 U 
620 U 
620 U 
620 U 
620 U 
620 U 
620 U 
620 U 
620 U 
620 U 
620 U 
620 U 
820 U 

1500u 
620 U 

1500 u 
620 U 
620 U 
620 U 

1500 u 

BGTCSDO6-01 
08/10/94 

o-4' 
UGIKG 

450U 
450U 
450U 
450 u 
450 u 
450U 
450U 
450U 
450U 
450U 
450U 
450U 
450 u 
450U 
450U 
45QU 
450U 
450 u 
450U 
450 u 
450U 
450 u 
450U 
450 u 
450 u 

IIW u 
450 u 

1100 u 
450 u 
450U 
450 u 

1100 u 
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Sample ID 
Date sampled 
Depth 
Units 

Acenaphthene 
2,4Dinitrophenoi 
4-Nitrophenoi 
Dibenzofuran 
2,4Dinitrotoluene 
Diethyiphthaiate 
4-Chiorophenyi-phenyiether 
Fiuorene 
4Nitroaniline 
4,6-Dinitro-2-methyfphenoi 
N-Niirosodiphenylamine 
4-Bromophenyt-phenylether 
Hexachiorobenzene 
Pentachiorophenoi 
Phenanthrene 
Anthracene 
Carbazole 
di-nButyiphthalate 
Fiuoranthene 
Pyrene 
Butyibenzyiphthalate 
3,3’-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
Bis(2-ethylhexyl)phthalate 
di-n-Octyiphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)peryiene 

BGTCSD03-02 
08/09/94 

48” 
UGIKG 

IIW u 
2600 U 
26Wu 
IIW u 
IIW u 
IIW u 
IIW u 
IIW u 
2600u 
2600u 
IIW u 
IIW u 
IIW u 
2600u 
IIW u 
IIW u 
IIW u 
IIW u 
IIW u 
IIW u 
IIW u 
IIW u 
IIW u 
IIW u 
IIW u 
IIW u 
IIW u 
IIW u 
IIW u 
IIW u 
1100 u 
IIW u 

TABLE 16 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SEDIMENT 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGTCSD0401 
06109194 

O-4' 
UG/KG 

860 u 
2100 u 
2100 u 

860 U 
860 U 
860 U 
860 u 
860 U 

2100 u 
2100 u 

860 U 
860 u 
860 u 

2100 u 
660 U 
860 u 
860 u 
860 u 
860 U 
860 u 
860 u 
860 u 
860 u 
860 u 
880 u 
860 u 
860 u 
860 u 
860 u 
860 u 
860 u 
860 u 

BGTCSDO4-02 
08lOQl94 

4-8" 
UGIKG 

840U 
2QQOt.t 
2000u 
84Ot.l 
840U 
840U 
840U 
640U 

2000u 
2000u 

840U 
840U 
840U 

2000u 
840 U 
840U 
840U 
840U 
840U 
840U 
840 U 
840U 
840U 
640U 
840 U 
840 UJ 
840 UJ 
840 UJ 
840 UJ 
840 UJ 
840 UJ 
840 UJ 

BGTCSDOS-01 
08/10194 

o-4 
UGlKG 

IIW u 
2760 U 
2700 U 
IIW u 
IIW u 
1100 u 
IIW u 
1100 u 
2700 U 
2700 U 
1100 u 
1100 u 
IIW u 
2700 U 
1100 u 
1100 u 
1100 u 
1100 u 
1100 u 
IIW u 
IIW u 
IIW u 
IIW u 
IIW u 
1100 u 
IIW u 
1100 u 
IIW u 
IIW u 
IIW u 
IIW u 
1100 u 

BGTCSDO5-02 
O611OiQ4 

48’ 
UGlKG 

620 U 
1600u 
1500u 
620 U 
620 U 
620 U 
620 U 
620 U 

1500u 
18OOu 
620 U 
620 U 
620 U 

16OOu 
620 U 
620 U 
620 U 
620 U 
620 U 
620 U 
620 U 
620 U 
620 U 
820 U 
620 U 
620 UJ 
620 UJ 
620 UJ 
620 UJ 
620 UJ 
620 UJ 
620 UJ 

BGTCSDO6-01 
0811 O/Q4 

04 
UGIKG 

45olJ 
IIW u 
IIW u 
45OU 
45OU 
45OU 
45oU 
45OU 

1100 u 
1100 u 
450U 
45OU 
45OU 

IIW u 
45OU 
4SOlJ 
45OU 
45OU 
4SOU 
45OU 
45OlJ 
45OU 
4SOU 
45OU 
45OU 
45OU 
450U 
45OU 
45OU 
45OU 
45OU 
45OU 

07118195 E: ‘)F.WK4 



Sample ID 
Date sampled 
Depth 
Units 

Phenol 
Bis(2-chioroethyi)ether 
2Chlorophenoi 
1 &Dichiorobenzene 
1,QDichlorobenzene 
1,2-Dichlorobenzene 
2-Methyiphenoi 
2,2’-Oxybis(1 chioropropane) 
CMethyiphenoi 
N-Niiroso-dl-n-propytamine 
Hexachloroethane 
Nitrobenzene 
isophorone 
2-Nitrophenoi 
2,QDimethyiphenol 
Bls(2-chloroethoxy)methane 
2&Dichiorophenol 
1,2,4-Trichlorobenzene 
Naphthaiene 
QChioroaniiine 
Hexachlorobutadiene 
4-ChioroS-methyiphenoi 
2-Methyinaphthaiene 
Hexachiorocyciopentadie 
2,4&TrichlorophenoI 
2,4,5-Trichlorophenoi 
2-Chioronaphthaiene 
3 N@fimjliyn a-. . \I I... I I. I” 

Dimethyiphthaiate 
Acenaphthyiene 
2,6-Dinitrotoluene 
3Nitroaniiine 

TABLE 16 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SEDIMENT 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGTCSDO652 
0811 O/Q4 

4-8' 
UGIKG 

460U 
480 u 
480 u 
460U 
460U 
480 u 
460 u 
460U 
460U 
460U 
460U 
460U’ 
480U 
46OU 
460U 
480 u 
460U 
480 u 
480 u 
460U 
460 u 
480 u 
460 u 
460 u 
480 u 

IIW u 
480 u 

IIW u 
480 u 
480 u 
480 u 

IIW u 

07/18/96 ESSVSDF.WK4 





Sample ID 
Date sampled 
Depth 
Units 

Phenol 
Bis(2-chloroethyt)ether 
ZChiorophenoi 
1,3-Dlchiorobenzene 
1 ,QDichiorobenzene 
1,2-Dichlorobenzene 
2-Methyiphenol 
2,2’-Oxybis(lchioropropane) 
4-Methyiphenol 
N-Nitroso-di-n-propytamine 
Hexachloroethane 
Nttrobenzene 
isophorone 
2-Niirophenoi 
2,4-Dlmethyiphenoi 
Bis(2-chioroethox-y)methane 
2,ctDichiorophenol 
1,2,4-Trichiorobenzene 
Naphthaiene 
QChioroaniiine 
Hexachlorobutadiene 
4-Chioro-3-methylphenol 
ZMethyinaphthaiene 
Hexachiorocyclopentadie 
2,4,6-Trichlorophenol 
2,4,5-Trichiorophenol 
2Xhloronaphthalene 
2-Nitroaniiine 
Dimethylphthalate 
Acenaphthyiene 
2,6-Dlnitrotoluene 
3-Nitroanliine 

MINIMUM 
NONDETECTED 

46OU 
466U 
40OU 
46OU 
46OU 
46OU 
46OU 
46OU 
400U 
400U 
40OU 
46OU 
400U 
46Ot.J 
46OU 
4UOU 
4OOt.i 
46OU 
46OU 
400U 
400 UJ 
46OU 
400U 
46OU 
46OU 
960U 
466U 
980 ‘U 
46OU 
46OU 
46OU 
960U 

TABLE 16 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SEDIMENT 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

MAXIMUM 
NONDETECTED 

1400u 
1400u 
1400u 
14oou 
1406u 
1400u 
1400u 
1400u 
1400u 
1400u 
1400u 
1406li 
1406u 
1406u 
1400u 
1400u 
1400u 
146ou 
14oou 
1400u 
1400u 
1400u 
1406u 
1400 UJ 
1400u 
3500 u 
1466u 
35x! u 
1406u 
1400u 
1406u 
3500 u 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

ND O/25 
ND O/25 
ND 0125 
ND 0125 
ND 0125 
ND 0125 
ND 0125 
ND 0125 
ND 0125 
ND 0125 
ND O/25 
ND 0125 
ND o125 
ND 0125 
ND 0125 
ND O/25 
ND O/25 
ND 0125 
ND 0125 
ND 0125 
ND 0125 
ND 0125 
ND 0125 
ND 0125 
ND 0125 
ND 0125 
ND 0125 
ND 0125 
ND 0125 
ND O/25 
ND 0125 
ND 0125 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 
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Sample ID 
Date sampled 
Depth 
Units 

Acenaphthene 
2&Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
P+Dinitrotoiuene 
Diethyiphthalate 
4Chlorophenyl-phenyiether 
Fiuorene 
4Nitroaniiine 
4,6-Dinitro-2-methyiphenoi 
N-Nitrosodiphenyiamine 
4Bromophenyt-phenyiether 
Hexachlorobenzene 
Pentachlorophenoi 
Phenanthrene 
Anthracene 
Carbazoie 
di-n8utyiphthalate 
Fiuoranthene 
Pyrene 
Butylbenzytphthaiate 
3,3’-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
Bis(2-ethylhexyl)phthaiate 
di-n-Octyiphthalate 
Benzo(b)fiuoranthene 
Benzo(k)fiuoranthene 
Benzo(a)pyrene 
indeno(l,2&cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)peryiene 

TABLE 16 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SEDIMENT 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

MINIMUM MAXIMUM MINIMUM MAXIMUM 
NONDETECTED NONDETECTED DETECTED DETECTED 

400U 
980 u 
96oU 
466U 
406U 
406U 
406U 
400U 
980 u 
96oU 
406U 
406U 
400U 
960U 
4OOU 
4OOU 
406U 
406U 
4WU 
400U 
4oot.f 
400U 
466U 
4OOU 
#U 
400 UJ 
400U 
4OOt.J 
4OOU 
406U 
4ooU 
400U 

14OOU 
3500 u 
3500u 
1400 u 
14oou 
1400 u 
1400 u 
1400 u 
3500 u 
3500 u 
1400 u 
146ou 
1400u 
3500 u 
1400u 
1400u 
146OU 
14OOU 
1400u 
1400 u 
1400 u 
1400u 
146oli 
14oou 
1400 u 
1400 UJ 
1400 u 
1400 u 
1400 u 
14Qou 
1400u 
1400 u 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

290 J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

290J 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

0125 
0125 
0125 
O/25 
O/25 
0125 
0125 
O/25 
O/25 
O/25 
O/25 
O/25 
0125 
O/25 
O/25 
O/25 
0125 
0125 
O/25 
O/25 
0125 
O/25 
0125 
O/25 

BGTNSDOB02 II25 
0124 
0124 
O/24 
0124 
0124 
0124 
0124 
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Phenol 455.80 159.38 510.34 6.06 0.39 534.49 
Bis(2-chloroethyl)ether 455.80 159.38 510.34 6.06 0.39 534.49 
2-Chlorophenol 455.80 159.38 510.34 6.06 0.39 534.49 
1 ,3-Dichlorobenzene 455.80 159.38 510.34 6.06 0.39 534.49 
1,4-Dichlorobenzene 455.80 159.38 510.34 6.06 0.39 534.49 
1 ,ZDichlorobenzene 455.80 159.38 510.34 6.06 0.39 534.49 
2-Methylphenol 455.80 159.38 510.34 6.06 0.39 534.49 
2,2’-Oxybis(l-chloropropane) 455.80 159.38 510.34 6.06 0.39 534.49 
4-Methylphenol 455.80 159.38 510.34 6.06 0.39 534.49 
N-Nitroso-di-n-propylamine 455.80 159.38 510.34 6.06 0.39 534.49 
Hexachloroethane 455.80 159.38 510.34 6.06 0.39 534.49 
Nitrobenzene 455.80 159.38 510.34 6.06 0.39 534.49 
lsophorone 455.80 159.38 510.34 6.06 0.39 534.49 
2-Nitrophenol 455.80 159.38 510.34 6.06 0.39 534.49 
2,4-Dimethylphenol 455.80 159.38 510.34 6.06 0.39 534.49 
Bis(2-chloroethoxy)methane 455.80 159.38 510.34 6.06 0.39 534.49 
2,4-Dichlorophenol 455.80 159.38 510.34 6.06 0.39 534.49 
1,2&Trichlorobenzene 455.80 159.38 510.34 8.06 .0.39 534.49 
Naphthalene 455.80 159.38 510.34 6.06 0.39 534.49 
4Chloroaniline 455.80 159.38 510.34 6.08 0.39 534.49 
Hexachlorobutadiene 455.80 159.38 510.34 6.06 0.39 534.49 
4Chloro-3-methylphenol 455.80 159.38 510.34 6.06 0.39 534.49 
2-Methylnaphthalene 455.80 159.38 510.34 6.08 0.39 534.49 
Hexachlorocyclopentadie 455.80 159.38 510.34 6.06 0.39 534.49 
2,4,6TrichlorophenoI 455.80 159.38 510.34 6.06 0.39 534.49 
2,4,5-Trichlorophenol 1097.20 385.50 1229.12 6.93 0.39 1287.78 
2Chloronaphthalene 455.80 159.38 510.34 6.06 0.39 534.49 
2-Nitroaniline 1097.20 385.50 1229.12 6.93 0.39 1287.78 
Dimethylphthalate 455.80 159.38 510.34 6.06 0.39 534.49 
Acenaphthylene 455.80 159.38 510.34 6.06 0.39 534.49 
2,6-Dinitrotoluene 455.80 159.38 510.34 6.06 0.39 534.49 
3-Nitroaniline 1097.20 385.50 1229.12 6.93 0.39 1287.78 

07/19/95 ESSVSDX.WK4 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL 
STANDARD 
DEVIATION 

TABLE 16 
STATISTICAL SUMMARY 

TIDAL FRESHWATER STREAMS 
SEDIMENT 

SEMiVOLATiLE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

NORMAL 
UPPER 95% 

CONFIDENCE 
INTERVAL 

LOG COG 
ARITHMETIC STANDARD 

MEAN DEVIATION 

1 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 



Acenaphthene 
2,QDinitrophenol 
CNitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbszole 
di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3’-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
Bis(2-ethylhexyl)phthalate 
di-n-Octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

NORMAL NORMAL 
ARITHMETIC STANDARD 

MEAN DEVIATION 

NORMAL 
UPPER 95% 

CONFIDENCE 
INTERVAL 

LOG LOG 
ARITHMETIC STANDARD 

MEAN DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

455.80 I 59.38 510.34 6.06 0.39 534.49 
1097.20 385.50 1229.12 6.93 0.39 1287.78 
1097.20 385.50 1229.12 6.93 0.39 i 287.78 
455.80 I 59.38 510.34 6.06 0.39 534.49 
455.80 159.38 510.34 6.06 0.39 534.49 
455.80 I 59.38 510.34 6.06 0.39 534.49 
455.80 I 59.38 510.34 6.06 0.39 534.49 
455.80 I 59.38 510.34 6.06 0.39 534.49 

1097.20 385.50 1229.12 6.93 0.39 1287.78 
1097.20 385.50 1229.12 6.93 0.39 1287.78 
455.80 I 59.38 510.34 6.06 0.39 534.49 
455.80 I 59.38 510.34 6.06 0.39 534.49 
455.80 I 59.38 510.34 6.06 0.39 534.49 

1097.20 385.50 1229.12 6.93 0.39 I 287.78 
455.80 i 59.38 510.34 6.06 0.39 534.49 
455.80 I 59.38 510.34 6.06 0.39 534.49 
455.80 159.38 510.34 8.06 0.39 534.49 
455.80 i 59.38 510.34 6.06 0.39 534.49 
455.80 I 59.38 510.34 6.06 0.39 534.49 
455.80 I 59.38 510.34 6.06 0.39 534.49 
455.80 159.38 510.34 6.06 0.39 534.49 
455.80 i 59.38 510.34 6.06 0.39 534.49 
455.80 159.38 510.34 6.96 0.39 534.49 
455.80 I 59.38 510.34 6.06 0.39 534.49 
448.20 162.67 503.87 6.03 0.39 526.54 
449.79 159.89 505.73 6.04 0.39 529.32 
449.79 i 59.89 505.73 6.04 0.39 529.32 
449.79 159.89 505.73 6.04 0.39 529.32 
449.79 159.89 505.73 6.04 0.39 529.32 
449.79 159.89 505.73 6.04 0.39 529.32 
449.79 i 59.89 505.73 6.04 0.39 529.32 
449.79 i 59.89 505.73 6.04 0.39 529.32 

TABLE 16 
STATISTICAL SUMMARY 

TIDAL FRESHWATER STREAMS 
SEDIMENT 

SEMIVOLATILE ORGANIC COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 
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Sample ID 
Date sampled 
Depth 
Units 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor Epcxide 
Endosulfan I 
Dieldrin 
4,4-DDE 
End& 
Endosulfan II 
4,4-ODD 
Endosulfan Sulfate 
4,4-DDT 
Methoxychlor 
Endrin Ketone 
Endrin Aldehyde 
alphaChlordane 
gamma-Chlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Arcclor-1242 
Arcclor-1248 
Aroclor-1254 
b.n..!nr~, ?Gm r31 “YlYl- I L”” 

BGTNSDO1-01 
oaii9i94 

o-4 
UG/KG 

5.5 u 
5.5 u 
5.5 u 
5.5 u 
5.5 u 
5.5 u 
5.5 u 
5.5 u 

11.0 u 
11.0 u 
11.0 u 
11.0 u 
11.0 u 
11.0 u 
11.0 u 
55.0 u 
11.0 u 
11.0 u 
5.5 u 
5.5 u 

550.0 u 
110.0 u 
220.0 u 
110.0 u 
110.0 u 
110.0 u 
110.0 u 
110.0 n 

TABLE 16 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SEDIMENT 

PESTiCiDESlPCBs 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGTNSDOl-02 
08/i 9194 

4-8” 
UG/KG 

4.5 u 
4.5 u 
4.5 u 
4.5 u 
4.5 u 
4.5 u 
4.5 u 
4.5 u 
9.1 u 
9.1 u 
9.1 u 
9.1 u 
9.1 u 
9.1 u 
9.1 u 

45.0 u 
9.1 u 
9.1 u 
4.5 u 
4.5 u 

450.0 u 
91.0 u 

180.0 u 
91.0 u 
91.0 u 
91.0 u 
91.0 u 
91.0 u 

BGTNSD02-01 
08/i 9194 

o-4 
UGlKG 

6.6 u 
6.6 u 
6.6 u 
6.8 u 
6.6 u 
6.6 u 
6.6 u 
6.6 u 

13.0 u 
13.0 u 
13.0 u 
13.0 u 
13.0 u 
13.0 u 
13.0 u 
66.0 u 
13.0 u 
13.0 u 
6.6 u 
6.6 u 

660.0 U 
130.0 u 
260.0 U 
130.0 u 
130.0 u 
130.0 u 
130.0 u 
130.0 u 

BGTNSD02-92 
08119/94 

4-V 
UGIKG 

5.1 u 
5.1 u 
5.1 u 
5.1 u 
5.1 u 
5.1 u 
5.1 u 
5.1 u 

10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
10.0 u 
51.0 u 
10.0 u 
10.0 u 
5.1 u 
5.1 u 

510.0 u 
100.0 u 
280.0 u 
100.0 u 
100.0 u 
100.0 u 
100.0 u 
100.0 u 

BGTNSD03-01 
08119194 

o-4” 
UG/KG 

7.0 u 
7.0 u 
7.0 u 
7.0 u 
7.0 u 
7.0 u 
7.0 u 
7.0 u 

14.0 u 
14.0 u 
14.0 u 
14.0 u 
14.0 u 
14.0 u 
14.0 u 
70.0 u 
14.0 u 
14.0 u 
7.0 u 
7.0 u 

709.0 u 
140.0 u 
280.0 u 
140.0 u 
140.0 u 
140.0 u 
140.0 u 
140.0 u 

BGTNSD03-01 D 
08/i 9194 

o-4 
UGlKG 

6.5 U 
6.5 U 
6.5 U 
6.5 U 
6.5 U 
6.5 U 
6.5 U 
6.5 U 

13.0 u 
13.0 u 
13.0 u 
13.0 u 
13.0 u 
13.0 u 
13.0 u 
65.0 U 
13.0 u 
13.0 u 
6.5 U 
6.5 U 

650.0 u 
130.0 u 
280.0 u 
130.0 u 
130.0 u 
130.0 u 
130.0 u 
130.0 u 
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Sample ID BGTNSD03-02 
Date sampled oa/i9/94 
Depth 4-8’ 
Units UGIKG 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4/S-DDE 
Endrin 
Endosulfan II 
4,4’-DDD 
Endosulfan Sulfate 
4,4’-DDT 
Methoxychlor 
Endrin Ketone 
Endrin Aldehyde 
alphaChlordane 
gamma-Chlordane 
Toxaphene 
Aroclor-1 016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

4.8 u 
4.8 u 
4.8 u 
4.8 u 
4.8 u 
4.8 u 
4.8 u 
4.8 u 
9.7 u 
9.7 u 
9.7 u 
9.7 u 
9.7 u 
9.7 u 
9.7 u 

48.0 u 
9.7 u 
9.7 u 
4.8 u 
4.8 u 

480.0 u 
97.0 u 

190.0 u 
97.0 u 
97.0 u 
97.0 u 
97.0 u 
97.0 u 

TABLE 16 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SEDIMENT 

PESTiCiDESIPCBs 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGTNSDO4-01 
08/20/94 

04 
UGlKG 

BGTNSD04-01 D 
oai20194 

O-4” 
UG/KG 

BGTNSDO4-02 
08/20/94 

4-8” 
UGIKG 

3.9 u 
3.9 u 
3.9 u 
3.9 u 
3.9 u 
3.9 u 
3.9 u 
3.9 u 
7.8 u 
7.8 u 
7.8 u 
7.8 u 
7.8 u 
7.8 u 
7.8 u 

39.0 u 
7.8 u 
7.8 u 
3.9 u 
3.9 u 

390.0 u 
78.0 u 

160.0 U 
78.0 u 
78.0 u 
78.0 u 
78.0 u 
78.0 u 

3.6 u 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
7.2 U 
7.2 U 
7.2 U 
7.2 U 
7.2 U 
7.2 U 
7.2 U 

36.0 U 
7.2 U 
7.2 U 
3.6 U 
3.6 U 

360.0 U 
72.0 U 

140.0 u 
72.0 U 
72.0 U 
72.0 U 
72.0 U 
72.0 U 

2.4 U 
2.4 U 
2.4 U 
2.4 U 
2.4 U 
2.4 u 
2.4 U 
2.4 U 
4.8 u 
4.8 u 
4.8 u 
4.8 u 
4.8 u 
4.8 u 
4.8 u 

24.0 U 
4.8 u 
4.8 u 
2.4 U 
2.4 U 

240.0 u 
48.0 u 
95.0 u 
48.0 u 
48.0 u 
48.0 u 
48.0 u 
48.0 u 

BGTNSD05-91 
08/20/94 

O-4 
UGlKG 

2.5 U 
2.5 U 
2.5 U 
2.5 U 
2.5 U 
2.5 U 
2.5 U 
2.5 U 
5.1 u 
5.1 u 
5.1 u 
5.1 u 
5.1 u 
5.1 u 
5.1 u 

25.0 u 
5.1 u 
5.1 u 
2.5 U 
2.5 U 

250.0 U 
51.0 u 

100.0 u 
51.0 u 
51.0 u 
51.0 u 
51.0 u 
51.0 u 

BGTNSDO5-02 
08~20/94 

4-8’ 
UGIKG 

2.0 u 
2.0 u 
2.0 u 
2.0 u 
2.0 u 
2.0 u 
2.0 u 
2.0 u 
4.0 u 
4.0 u 
4.0 u 
4.0 u 
4.0 u 
4.0 u 
4.0 u 

20.0 u 
4.0 u 
4.0 u 
2.0 u 
2.0 u 

200.0 u 
40.0 u 
79.0 u 
40.0 u 
40.0 u 
40.0 u 
40.0 u 
40.0 u 
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Sample ID 
Date sampled 
Depth 
Units 

alpha-l3HC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Al&in 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4,4-DDE 
Endrin 
Endosulfan II 
4,4-DOD 
Endosulfan Sulfate 
4,4-DDT 
Methoxychlor 
Endrin Ketone 
Endrin Aldehyde 
alphaChlordane 
gammaChlordane 
Toxaphene 
Arcclor-1016 
Aroclor-1224 
Aroclor-1232 
Arcclor-1242 
Aroclor-1248 
Arcclor-1254 
Arocloi-I 260 

TABLE 16 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SEDIMENT 

PESTlClDESlPCBs 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGTCSDOI -01 BGTCSDOI -02 BGTCSD02-01 
08/09/94 08/09/94 08/09/94 

o-4 4-8’ O-4 
UGIKG UGlKG UG/KG 

7.2 UL 
7.2 UL 
7.2 UL 
7.2 UL 
7.2 UL 
7.2 UL 
7.2 UL 
7.2 UL 

14.0 UL 
14.0 UL 
14.0 UL 
14.0 UL 
14.0 UL 
14.0 UL 
14.0 UL 
72.0 UL 
14.0 UL 
14.0 UL 
7.2 UL 
7.2 UL 

720.0 UL 
140.0 UL 
290.0 UL 
140.0 UL 
140.0 UL 
140.0 UL 
140.0 UL 
140.0 UL 

6.9 UL 
6.9 UL 
6.9 UL 
6.9 UL 
6.9 UL 
6.9 UL 
6.9 UL 
6.9 UL 

14.0 UL 
14.0 UL 
14.0 UL 
14.0 UL 
14.0 UL 
14.0 UL 
14.0 UL 
69.0 UL 
14.0 UL 
14.0 UL 
6.9 UL 
6.9 UL 

690.0 UL 
140.0 UL 
270.0 UL 
140.0 UL 
140.0 UL 
140.0 UL 
140.0 UL 
140.0 UL 

4.7 UJ 
4.7 UJ 
4.7 UJ 
4.7 UJ 
4.7 UJ 
4.7 UJ 
4.7 UJ 
4.7 UJ 
9.4 UJ 
9.4 UJ 
9.4 UJ 
9.4 UJ 
9.4 UJ 
9.4 UJ 
9.4 UJ 

47.0 UJ 
9.4 UJ 
9.4 UJ 
4.7 UJ 
4.7 UJ 

470.0 UJ 
94.0 UJ 

190.0 UJ 
94.0 UJ 
94.0 UJ 
94.0 UJ 
94.0 UJ 
94.0 UJ 

BGTCSD02-02 BGTCSD03-01 
08/09/94 o8mQlQ4 

4-8’ O-4’ 
UGlKG UG/KG 

3.8 UL 
3.8 UL 
3.8 UL 
3.8 UL 
3.8 UL 
3.8 UL 
3.8 Ut 
3.8 UL 
7.5 UL 
7.5 UL 
7.5 UL 
7.5 UL 
7.5 UL 
7.5 UL 
7.5 UL 

38.0 UL 
7.5 UL 
7.5 UL 
3.8 UL 
3.8 UL 

380.0 UL 
75.0 UL 

150.0 UL 
75.0 UL 
75.0 UL 
75.0 UL 
75.0 UL 
75;o UL 

6.1 U 
6.1 U 
6.1 U 
6.1 U 
6.1 U 
6.1 U 
6.1 U 
6.1 U 

12.0 u 
12.0 u 
12.0 u 
12.0 u 
12.0 u 
12.0 u 
12.0 u 
61.0 U 
12.0 u 
12.0 u 
6.1 U 
6.1 U 

610.0 U 
120.0 u 
250.0 U 
120.0 u 
120.0 u 
120.0 u 
120.0 u 
120,o u 

BGTCSD03-01 D 
08/09/94 

o-4’ 
UGiKG 

4.3 UL 
4.3 UL 
4.3 UL 
4.3 UL 
4.3 UL 
4.3 UL 
4.3 UL 
4.3 UL 
8.7 UL 
8.7 UL 
8.7 UL 
8.7 UL 
8.7 UL 
8.7 UL 
8.7 UL 

43.0 UL 
8.7 UL 
8.7 UL 
4.3 UL 
4.3 UL 

430.0 UL 
87.0 UL 

170.0 UL 
87.0 UL 
87.0 UL 
87.0 UL 
87.0 UL 
87.0 UL 
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Sample ID 
Date sampled 
Depth 
Units 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4,4-DDE 
Endrin 
Endosulfan II 
4,4-DDD 
Endosulfan Sulfate 
4,4’-DDT 
Methoxychlor 
Endrin Ketone 
Endrin Aldehyde 
alpha-Chlordane 
gammaChlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-I 248 
Aroclor-1254 
Aroclor-I 260 

BGTCSD03-02 
08/09/94 

4-8” 
UGlKG 

5.4 UL 
5.4 UL 
5.4 UL 
5.4 UL 
5.4 UL 
5.4 UL 
5.4 UL 
5.4 UL 

11.0 UL 
11.0 UL 
11.0 UL 
11.0 UL 
11.0 UL 
11.0 UL 
11.0 UL 
54.0 UL 
11.0 UL 
11.0 UL 
5.4 UL 
5.4 UL 

540.0 UL 
110.0 UL 
220.0 UL 
110.0 UL 
110.0 UL 
110.0 UL 
110.0 UL 
110.0 UL 

TABLE 16 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SEDIMENT 

PESTlClDESlPCBs 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGTCSD04-01 BGTCSDO4-02 BGTCSDO5-01 
08/09/94 08/09/94 08/I O/94 

O-4 4-8” 04 
UGlKG UGlKG UGIKG 

4.4 UJ 
4.4 UJ 
4.4 UJ 
4.4 UJ 
4.4 UJ 
4.4 UJ 
4.4 UJ 
4.4 UJ 
8.8 UJ 
8.8 UJ 
8.8 UJ 
8.8 UJ 
8.8 UJ 
8.8 UJ 
8.8 UJ 

44.0 UJ 
8.8 UJ 
8.8 UJ 
4.4 UJ 
4.4 UJ 

440.0 UJ 
88.0 UJ 

180.0 UJ 
88.0 UJ 
88.0 UJ 
88.0 UJ 
88.0 UJ 
88.0 UJ 

4.3 R 
4.3 R 
4.3 R 
4.3 R 
4.3 R 
4.3 R 
4.3 R 
4.3 R 
8.6 R 
8.6 R 
8.6 R 
8.6 R 
8.6 R 
8.6 R 
8.6 R 

43.0 R 
8.6 R 
8.6 R 
4.3 R 
4.3 R 

430.0 R 
88.0 R 

170.0 R 
88.0 R 
86.0 R 
86.0 R 
88.0 R 
88.0 R 

5.8 UL 
5.6 UL 
5.6 UL 
5.6 UL 
5.6 UL 
5.8 UL 
5.6 UL 
5.6 UL 

11.0 UL 
11.0 UL 
11.0 UL 
11.0 UL 
11.0 UL 
11.0 UL 
11.0 UL 
58.0 UL 
11.0 UL 
11.0 UL 
5.6 UL 
5.6 UL 

560.0 UL 
110.0 UL 
220.0 UL 
110.0 UL 
110.0 UL 
110.0 UL 
110.0 UL 
110.0 UL 

BGTCSDO5-02 
0811 O/94 

4-8’ 
UGIKG 

3.2 UL 
3.2 UL 
3.2 UL 
3.2 UL 
3.2 UL 
3.2 UL 
3.2 UL 
3.2 UL 
6.3 UL 
6.3 UL 
6.3 UL 
8.3 UL 
6.3 UL 
6.3 UL 
6.3 UL 

32.0 UL 
6.3 UL 
6.3 UL 
3.2 UL 
3.2 UL 

320.0 UL 
63.0 UL 

130.0 UL 
63.0 UL 
63.0 UL 
63.0 UL 
63.0 UL 
63.0 UL 

BGTCSDO6-01 
08IlOl94 

O-4’ 
UG/KG 

2.3 U 
2.3 U 
2.3 U 
2.3 U 
2.3 U 
2.3 U 
2.3 U 
2.3 U 
4.5 u 
4.5 u 
4.5 u 
4.5 u 
4.5 u 
4.5 u 
4.5 u 

23.0 u 
4.5 u 
4.5 u 
2.3 U 
2.3 U 

230.0 u 
45.0 u 
91.0 u 
45.0 u 
45.0 u 
45.0 u 
45.0 u 
45.0 u 
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Sample ID 
Date sampled 
Depth 
Units 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4,4-DDE 
Endrin 
Endosulfan II 
4,4’-DDD 
Endosulfan Sulfate 
4,4’-DDT 
Methoxychlor 
Endrin Ketone 
Endrtn Aldehyde 
alphaChlordane 
gamma-Chlordane 
Toxaphene 
Aroclor-1016 
Arcclor-1221 
Aroclor-I 232 
Aroclor-1242 
Aroclor-I 248 
Aroclor-1254 
Aidoi-1260 

TABLE 16 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SEDIMENT 

PESTlClDESlPCBs 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGTCSDOG-02 
08/I O/94 

48’ 
UGIKG 

2.3 U 
2.3 U 
2.3 U 
2.3 U 
2.3 U 
2.3 U 
2.3 U 
2.3 U 
4.8 U 
4.6 U 
4.8 U 
4.6 U 
4.6 U 
4.8 U 
4.6 U 

23.0 U 
4.6 U 
4.6 U 
2.3 U 
2.3 U 

230.0 u 
48.0 u 
92.0 u 
46.0 u 
48.0 u 
46.0 u 
46.0 u 
48.0 ‘U 
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Sample ID 
Date sampled 
Depth 
Units 

alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor Epcxide 
Endosulfan I 
Dieldrin 
4$-DDE 
Endrin 
Endosulfan II 
4,4-DDD 
Endosulfan Sulfate 
4,4’-DDT 
Methoxychior 
Endrin Ketone 
Endrin Aldehyde 
alpha-Chlordane 
gammaChlordane 
Toxaphene 
Aroclor-1016 
Aroclor-1221 
Aroclor-I 232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1280 

MINIMUM MAXIMUM MINIMUM MAXIMUM 
NONDETECTED NONDETECTED DETECTED DETECTED 

2u 
2u 
2u 
2u 
2u 
2u 
2u 
2u 
4u 
4u 
4u 
4u 
4u 
4u 
4u 

20 u 
4u 
4u 
2u 
2u 

200 u 
4OU 
79 u 
40U 
4OU 
40U 
40U 
40U 

TABLE 16 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SEDIMENT 

PESTlClDESlPCBs 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

7.2 UL ND ND O/24 
7.2 UL ND ND 0124 
7.2 UL ND ND 0124 
7.2 UL ND ND 0124 
7.2 UL ND ND 0124 
7.2 UL ND ND 0124 
7.2 UL ND ND 0124 
7.2 UL ND ND O/24 
14 u ND ND O/24 
14 u ND ND 0124 
14 u ND ND O/24 
14 u ND ND O/24 
14 u ND ND O/24 
14 u ND ND 0124 
14 u ND ND 0124 
72 UL ND ND 0124 
14 u ND ND 0124 
14 u ND ND O/24 

7.2 UL ND ND 0124 
7.2 UL ND ND 0124 
720 UL ND ND 0124 
140 u ND ND 0124 
290 UL ND ND O/24 
140 u ND ND O/24 
140 u ND ND 0124 
140 u ND ND 0124 
140 u ND ND O/24 
140 u ND ND O/24 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

07/I 8195 E F.WK4 



alpha-BHC 2.30 0.82 2.59 0.77 0.39 2.72 
beta-BHC 2.30 0.82 2.59 0.77 0.39 2.72 

delta-BHC 2.30 0.82 2.59 0.77 0.39 2.72 
gamma-BHC (Lindane) 2.30 0.82 2.59 0.77 0.39 2.72 
Heptachlor 2.30 0.82 2.59 0.77 0.39 2.72 
Aldrin 2.30 0.82 2.59 0.77 0.39 2.72 

Heptachlor Epoxide 2.30 0.82 2.59 0.77 0.39 2.72 
Endosulfan I 2.30 0.82 2.59 0.77 0.39 2.72 
Dieldrin 4.59 1.62 5.16 1.48 0.39 5.42 
4&DDE 4.59 1.62 5.18 1.48 0.39 5.42 
Endrin 4.59 1.62 5.16 1.46 0.39 5.42 
Endosulfan II 4.59 1.62 5.16 1.46 0.39 5.42 

4,4’-DDD 4.59 1.62 5.16 1.46 0.39 5.42 
Endosulfan Sulfate 4.59 1.62 5.16 1.46 0.39 5.42 

4,4-DDT 4.59 1.62 5.16 1.46 0.39 5.42 
Methoxychlor 23.04 8.16 25.90 3.07 0.39 27.20 

Endrin Ketone 4.59 1.62 5.16 1.48 0.39 5.42 

Endrin Aldehyde 4.59 1.62 5.16 1.48 0.39 5.42 
alpha-Chlordane 2.30 0.82 2.59 0.77 0.39 2.72 
gammaChlordane 2.30 0.82 2.59 0.77 0.39 2.72 

Toxaphene 230.42 81.59 258.98 5.37 0.39 271.95 

Aroclor-1016 45.94 16.17 51.60 3.76 0.39 54.20 

Aroclor-1221 92.02 32.62 103.43 4.45 0.40 108.71 

Aroclor-1232 45.94 16.17 51.60 3.76 0.39 54.20 

Aroclor-1242 45.94 16.17 51.60 3.78 0.39 54.20 

Aroclor-1248 45.94 16.17 51.60 3.76 0.39 54.20 

Aroclor-1254 45.94 16.17 51.60 3.76 0.39 54.20 
Aroc!or-? 260 45.94 16.17 51.60 3.76 0.39 54.20 

NORMAL NORMAL 
ARITHMETIC STANDARD 

MEAN DEVIATION 

TABLE 16 
STATISTICAL SUMMARY 

TIDAL FRESHWATER STREAMS 
SEDIMENT 

PESTlClDESlPCBs 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

NORMAL 
UPPER 95% 

CONFIDENCE 
INTERVAL 

LOG LOG 
ARITHMETIC STANDARD 

MEAN DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 
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Sample ID 
Date sampled 
Depth 
Units 

HMX 
RDX 
1,3,5-Trinitrobenzene 
1,3-Dinitrobenzene 
Tetryt 
Nitrobenzene 
2,4,6-Trinitrotoluene 
4Amino-2,6-Dinitrotoluene 
2-Amino-Dinitrotoluene 
2,dDinttrotoluene 
2,4Dinitrotoluene 
Dinitrotoluene (isomeric mixture) 
2-Nitrotoluene 
4Nitrotoluene 
3-Nttrotoluene 

BGTNSDOI -01 
08IlQl94 

o-4 
MO/KG 

0.5 u 
0.59 u 
0.56 U 
0.42 U 

1.2 u 
0.58 U 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

TABLE 16 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SEDIMENT’ 

NITRAMINE COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGTNSDOI -02 
08/I 9194 

4-8” 
MGIKG 

0.5 u 
0.59 u 
0.58 u 
0.42 U 

1.2 u 
0.58 U 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.89 U 

1.2 u 

BGTNSD02-01 
08/I 9194 

O-4 
MO/KG 

0.5 u 
0.59 u 
0.58 u 
0.42 U 

1.2 u 
0.58 U 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

BGTNSD02-02 
0811 Q/94 

48” 
MGlKG 

0.5 u 
0.59 u 
0.56 U 
0.42 U 

1.2 u 
0.58 U 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

BGTNSD03-01 
08/19/94 

o-4’ 
MGIKG 

0.5 u 
0.59 u 
0.56 u 
0.42 U 

1.2 u 
0.58 u 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

BGTNSD03-01 D 
08/I 9194 

O-4 
MGIKG 

0.5 u 
0.59 u 
0.58 u 
0.42 U 

1.2 u 
0.58 U 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.69 U 

1.2 u 
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Sample ID 
Date sampled 
Depth 
Units 

HMX 
RDX 
1,3,5-Trinitrobenzene 
1 &Dinitrobenzene 
Tettyl 
Nitrobenzene 
2,4,6-Trinitrotoluene 
4Amino-2,6-Dinitrotoluene 
2-Amino-Dinitrotoluene 
2,SDinitrotoluene 
2,4Dinitrotoluene 
Dinitrotoluene (isomeric mixture) 
2-Nitrotoluene 
4Nitrotoluene 
3-Nitrotoluene 

TABLE 16 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SEDIMENT 

NITRAMINE COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGTNSD0302 BGTNSD0401 BGTNSD0401 D BGTNSD0402 
08IlQl94 08/20/94 08/20/94 08/20/94 

48” O-4’ O-4 48’ 
MG/KG MGlKG MGIKG MGIKG 

0.5 u 
0.59 u 
0.56 U 
0.42 U 

1.2 u 
0.58 U 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

0.5 u 
0.59 u 
0.56 U 
0.42 U 

1.2 u 
0.58 U 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

0.5 u 
0.59 u 
0.56 U 
0.42 U 

1.2 u 
0.58 u 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

0.5 u 
0.59 u 
0.58 u 
0.42 U 

1.2 u 
0.58 U 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

BGTNSDO5-01 
08/20/94 

O-4 
MGIKG 

0.5 u 
0.59 u 
0.58 u 
0.42 U 

1.2 u 
0.58 u 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

BGTNSDO5-02 
08/20/94 

48’ 
MGlKG 

0.5 u 
0.59 u 
0.56 U 
0.42 U 

1.2 u 
0.58 U 
0.44 u 

1 u 
1 u 
I u 
1 u 

0.82 U 
0.45 u 
0.69 U 

1.2 u 
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Sample ID 
Date sampled 
Depth 
Units 

HMX 
RDX 
1,3,5-Trinltrobenzene 
1,3-Dinitrobenzene 
Tetryl 
Nitrobenzene 
2,4,6-Trinitrotoluene 
4Amino-2,6-Dinitrotoluene 
2Amino-Dinitrotoluene 
2,6-Dinitrotoluene 
2,4Dinitrotoluene 
Dinitrotoluene (isomeric mixture) 
ZNitrotoluene 
4Nitrotoluene 
3-Nitrotoluene 

BGTCSDOI-01 
08/09/94 

O-4 
MGIKG 

0.5 u 
0.59 u 
0.56 U 
0.42 U 

1.2 u 
0.58 U 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

TABLE 16 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SEDIMENT 

NITRAMINE COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGTCSDOI -02 
08109/94 

48” 
MO/KG 

BGTCSD02-01 
08/09/94 

04 
MGIKG 

BGTCSD02-02 
08109194 

48 
MGIKG 

0.5 u 
0.59 u 
0.56 U 
0.42 U 

1.2 u 
0.58 U 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

0.5 u 
0.59 u 
0.58 u 
0.42 U 

1.2 u 
0.58 u 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.89 u 

1.2 u 

0.5 u 
0.59 u 
0.58 u 
0.42 U 

1.2 u 
0.58 u 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

BGTCSD03-01 
08mQ~Q4 

0-Q 
MGIKG 

0.5 u 
0.59 u 
0.58 U 
0.42 U 

1.2 u 
0.58 U 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.89 U 

1.2 u 

BGTCSDO3-01 D 
08/09/94 

o-4’ 
MO/KG 

0.5 u 
0.59 u 
0.58 u 
0.42 U 

1.2 u 
0.58 u 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.89 u 

1.2 u 

07/18/95 ESESDF.WK4 3 



Sample ID 
Date sampled 
Depth 
Units 

HMX 
RDX 
I ,3,5-Trinitrobenzene 
1 ,%Dinitrobenzene 
Tettyl 
Nitrobenzene 
2,4,6-Trinttrotoluene 
4Amino-2,6-Dinitrotoluene 
2-Amino-Dlnitrotoluene 
2,6-Dinitrotoluene 
2,4DlnHrotoluene 
Dinitrotoluene (isomeric mixture) 
ZNitrotoluene 
4-Nitrotoluene 
3-Nitrotoluene 

BGTCSD03-02 
08/09/94 

48” 
MGIKG 

0.5 u 
0.59 u 
0.56 u 
0.42 U 

1.2 u 
0.58 U 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

TABLE 16 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SEDIMENT 

NITRAMINE COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGTCSDO4-01 
08/09/94 

O-4” 
MGIKG 

0.5 u 
0.59 u 
0.56 U 
0.42 U 

1.2 u 
0.58 U 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

BGTCSDO4-02 
08m/94 

48” 
MGIKG 

0.5 u 
0.59 u 
0.56 U 
0.42 U 

1.2 u 
0.58 U 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

BGTCSD05-01 
0811 O/94 

o-4 
MGlKG 

0.5 u 
0.59 u 
0.56 u 
0.42 U 

1.2 u 
0.58 U 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

BGTCSDO5-02 
08/I O/94 

4-8” 
MGIKG 

0.5 u 
0.59 u 
0.56 U 
0.42 U 

1.2 u 
0.58 u 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

BGTCSDO6’Jl 
08/l o/94 

04’ 
MGlKG 

0.5 u 
0.59 u 
0.58 u 
0.42 U 

1.2 u 
0.58 u 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

07/18/95 E.C =.WK4 



Sample ID 
Date sampled 
Depth 
Units 

HMX 
RDX 
1,3,5-Trinitrobenzene 
1,8Dinitrobenzene 
Tetryl 
Nitrobenzene 
2,4,6-Trinitrotoluene 
4Amino-2,6-Dinitrotoluene 
2-Amino-Dinitrotoluene 
2,ttDinitrotoluene 
2,4Dinitrotoluene 
Dinltrotoluene (isomeric mixture) 
2-Nitrotoluene 
4Niirotoluene 
3-Nitrotoluene 

TABLE 16 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SEDIMENT 

NITRAMINE COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGTCSDC6-02 
08/I 0194 

48’ 
MGIKG 

0.5 u 
0.59 u 
0.58 u 
0.42 U 

1.2 u 
0.58 u 
0.44 u 

1 u 
1 u 
1 u 
1 u 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

07/18/95 ESESDF.WK4 



Sample ID 
Date sampled 
Depth 
Units 

HMX 
RDX 
1,3,5-Trlnitrobenzene 
1 ,3-Dinitrobenzene 
Tettyl 
Nitrobenzene 
2,4,6-Trinitrotoluene 
4Amino-2,6-Dinitrotoluene 
2-Amino-Dinitrotoluene 
2,6-Dinitrotoluene 
2,4Dlnitrotoluene 
Dinitrotoluene (isomeric mixture) 
2-Nitrotoluene 
QNRrotoluene 
3-Nitrotoluene 

MINIMUM 
NONDETECTED 

0.5 u 
0.59 u 
0.56 U 
0.42 U 

1.2 u 
0.58 U 
0.44 u 

IU 
IU 
IU 
IU 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

TABLE 16 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SEDIMENT 

NITRAMINE COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

MAXIMUM 
NONDETECTED 

0.5 u 
0.59 u 
0.56 U 
0.42 U 

1.2 u 
0.58 U 
0.44 u 

IU 
IU 
IU 
IU 

0.82 U 
0.45 u 
0.69 U 

1.2 u 

MINIMUM 
DETECTED 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MAXIMUM 
DETECTED 

ND 0125 
ND 0125 
ND 0125 
ND 0125 
ND 0125 
ND 0125 
ND O/25 
ND 0125 
ND O/25 
ND 0125 
ND O/25 
ND 0125 
ND O/25 
ND 0125 
ND o/25 

LOCATION OF FREQUENCY 
MAXIMUM OF 

DETECTED DETECTION 

07/I 8195 E’ F.WK4 



HMX 0.25 0.00 0.25 -1.39 0.00 0.25 
RDX 0.30 0.00 0.30 -1.22 0.00 0.29 
1,3,BTrinitrobenzene 0.28 0.00 0.28 -1.27 0.00 0.28 
1,3-Dinitrobenzene 0.21 0.00 0.21 -1.56 0.00 0.21 
Tetryl 0.60 0.00 0.60 -0.51 0.00 0.60 
Nitrobenzene 0.29 0.00 0.29 -1.24 0.00 0.29 
2,4,6-Trinitrotoluene 0.22 0.00 0.22 -1.51 0.00 a 0.22 
4Amino-2,6-Dinitrotoluene 0.50 0.00 0.50 -0.69 0.00 0.50 
2-Amino-Dinitrotoluene 0.50 0.00 0.50 -0.69 0.00 0.50 
2,6-Dinitrotoluene 0.50 0.00 0.50 -0.69 0.00 0.50 
2,4Dinitrotoluene 0.50 0.00 0.50 -0.69 0.00 0.50 
Dinitrotoluene (isomeric mixture) 0.41 0.00 0.41 -0.89 0.00 0.41 
ZNitrotoluene 0.22 0.00 0.23 -1.49 0.00 0.23 
QNitrotoluene 0.35 0.00 0.35 -1.06 0.00 0.35 
3-Nitrotoluene 0.60 0.00 0.60 -0.51 0.00 0.60 

NORMAL 
ARITHMETIC 

MEAN 

NORMAL 
STANDARD 
DEVIATION 

TABLE 16 
STATISTICAL SUMMARY 

TIDAL FRESHWATER STREAMS 
SEDIMENT 

NITRAMINE COMPOUNDS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

NORMAL 
UPPER 95% LOG 

CONFIDENCE ARITHMETIC 
INTERVAL MEAN 

LOG 
STANDARD 
DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

07/19/95 ESESDX.WK4 



Sample ID 
Date sampled 
Depth 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

BGTNSDOl.-01 
08/l 9194 

O-4 
MGlKG 

25200 
27 UL 
7.1 J 

49.4 J 
0.89 J 

3.6 U 
3420 J 
46.5 

9.2 J 
22 

31500 
26.5 
8180 K 

308 
0.17 UL 
28.2 J 
4260 
0.83 L 

2.9 u 
16500 J 

0.74 u 
50.7 
127 J 
1.9 u 

TABLE 16 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SEDIMENT 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGTNSDO1-02 BGTNSD02-01 
08/I 9194 08/I Q/94 

48” o-4 
MO/KG MGIKG 

19200 30200 
15 UL 26.2 UL 

7.7 8.2 J 
37.6 J 58.5 J 
0.7 J 0.96 J 

2u 3.5 u 
2630 254OJ 
33.2 50.7 
7.3 J 9.3 J 

16.7 33.2 
24000 33300 

24.2 30.8 
5180 K 8310 K 

181 288 
0.1 UL 0.16 UL 

23.1 16.7 J 
3140 5490 

0.4 UL 0.79 L 
1.6 U 2.8 U 

666OJ 15800 J 
0.4 u 0.71 u 

39.4 55.7 
91.6 J 15OJ 

IU 1.8 U 

BGTNSD02-02 
08/19/94 

48 
MGIKG 

32300 
21.7 UL 
8.8 
60 J 
1.2 J 
2.9 u 

2630 J 
52.2 

IO J 
34.6 

35000 
50.1 
7720 K 

235 
0.2 L. 

27.7 
5110 
0.83 L 
2.3 U 

9660 J 
0.58 U 
58.6 
159 J 
1.4 u 

BGTNSD03-01 
08/I Q/Q4 

04 
MG/KG 

40500 
30.9 UL 

9.3 
70.2 J 

1.6 J 
4.2 U 

2950 J 
66.1 

15 J 
43.1 

51.6 
9720 K 

299 
0.29 L 
55.2 
8ooo 

1.2 L 
3.3 u 

15500 J 
0.84 U 
67.6 
202 J 
2.1 u 

BGTNSD03-01 D 
08119lQ4 

O-4’ 
MGIKG 

30809 
27.6 UL 
6.3 J 

54.6 J 
0.92 J 
3.7 u 

22305 
46.7 
7.6 J 

29.8 
30000 

31.8 
7230 K 
200 
0.28 L 
20.8 J 
5220 
0.82 L 

3u 
15OOOJ 

0.74 u 
48.2 
132 J 
1.9 u 

07/l 8195 ESMSDF.WK4 1 



Sample ID 
Date sampled 
Depth 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 

Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

BGTNSD03-02 
08/I 9194 

4-s” 
MGlKG 

31900 
22.4 UL 
6.6 

54.8 J 
1.2 J 

3u 
2300 J 
49.9 

9.7 J 
33.5 

34600 
39.9 
7260 K 

229 
0.14 UL 
28.2 
3980 
0.84 L 

2.4 U 
8900J 
0.59 u 
54.8 
146 J 
1.5 u 

TABLE 16 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SEDIMENT 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGTNSDO4-01 BGTNSDOC01 D BGTNSDO4-02 
08/20/94 08120194 08120194 

O-4 O-4 w 
MO/KG MO/KG MG/KG 

21000 K 
19 UL 

8.1 
50.2 J 
0.95 J 
2.6 UL 

1280 J 
37 
9.8 J 

15.1 

24.2 
3880 
66.1 
0.18 L 
19.7 K 

3470 
0.74 L 

2.1 u 
5070 
0.51 u 
55.2 

60 
1.3 UL 

7940 K 
14.9 UL 
4.2 

18.9 J 
0.55 J 

2 UL 
889 J 
16.4 

5J 
9.5 J 

14200 
19.9 

2260 
44.9 
0.1 UL 
9.3 K 

1520 J 
0.46 L 

1.6 U 
4810 

0.4 u 
21 .l 
41.2 

1 UL 

18200 K 
10.5 UL 
8.5 

50.7 J 
1.1 J 
1.4 UL 

789 J’ 
29.9 
5.9 J 
8.3 

27300 
15.8 

2780 
33.7 
0.07 UL 
10.9 K 

2510 
0.67 L 

1.1 u 
2610 
0.28 U 
45.5 
34.4 

0.7 UL 

BGTNSDO5-01 
08/20/94 

o-4 
MO/KG 

5590 K 
18.4 UL 
2.6 J 

17.4 J 
0.5 u 
2.5 UL 

1010 J 
9.3 
3.8 J 
3.7 J 

7920 
12.9 

1030 J 
29.3 
0.12 UL 

8U 
780 u 
0.5 u 

2u 
946 J 
0.5 u 

11.6 J 
30.7 

1.2 UL 

BGTNSDO5-02 
08120194 

4-8' 
MGlKG 

1510 
8.6 u 
1.4 J 
3.8 J 

0.23 U 
1.2 u 

217 J 
3.8 

0.93 u 
1.2 u 

3080 
3.4 
292J 
7.4 

0.05 u 
3.7 u 
38611 
0.23 U 
0.93 u 
177 J 

0.23 U 
4.8 J 

4J 
0.58 U 

07118195 E 1F.WK4 



Sample ID 
Date sampled 
Depth 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 

Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

BGTCSD01-01 
08lO9l94 

O-4 
MGIKG 

24700 
35.2 UL 
11.8 
60.6 J 

1.5 J 
4.8 UL 

3000J 
54.2 
13.4 J 
25.6 

40600 
31.3 
9250 
1980 
0.23 U 
40.6 

6080 
1.4 J 
3.8 U 

16700 
0.95 UL 
67.4 K 
165 
2.3 U 

TABLE 16 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SEDIMENT 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGTCSDO1-02 
08109194 

4-8 
MGIKG 

21400 
28.9 UL 
9.5 

53.8 J 
1.2 J 
3.9 UL 

2840 J 
44.3 
10.2 J 

20 

30.6 
7430 
1810 
0.19 u 
27.1 J 
4520 
0.78 U 

3.1 u 
13400 

0.78 UL 
55.1 K 
129 
1.9 u 

BGTCSD02-01 
08109l94 

o-4' 
MO/KG 

27500 
17.9 UL 
11.4 
52.1 J 

1.4 J 
2.4 UL 

184OJ 
58.1 
11.7 J 
11.8 J 

42700 
42.7 
8280 
429 
0.12 u 
27.3 
5230 
0.72 L 

1.9 u 
6060 

0.5 UL 
61.8 K 
72.4 

1.2 u 

BGTCSD02-02 
08/09l94 

4-8' 
MGIKG 

BGTCSD03-01 
08/09/94 

O-4 
MGIKG 

21500 
18.8 UL 
8.6 

46.3 J 
1.3 J 
2.5 UL 

1860 J 
48.2 
9.2 J 

24.9 

26000 
24.9 UL 
11.2 
61.7 J 

1.4 J 
3.4 UL 

3110 J 
53.9 
14.3 J 
27.9 

34.1 18.3 
6770 8200 
389 524 
0.12 u 0.16 U 
31.2 35.7 
3760 4660 
0.73 L 0.69 U 

2u 2.7 U 
6480 8450 

0.5 UL 0.69 UL 
62.5 K 63.8 K 
157 150 
1.3 u 1.7 u 

BGTCSD03-01 D 
08109l94 

O-4' 
MGIKG 

32.7 UL 
9.3 

64.4 J 
1.5 J 
4.4 UL 

2930J 
54.9 

12 J 
23.8 

43200 
34.6 
7960 
867 
0.21 u 
46.8 
5450 
0.88 u 

3.5 u 
10300 

0.88 u 
60.9 K 
144 
2.2 u 

07/18/95 ESMSDF.WK4 



Sample ID 
Date sampled 
Depth 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

TABLE 16 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SEDIMENT 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGTCSD03-02 BGTCSD04-01 BGTCSDO4-02 BGTCSD05-01 
08/09/94 00lo9l94 08/09/94 08/I 0194 

4-8” O-4 4-8’ o-4 
MGlKG MO/KG MG/KG MGIKG 

20100 
22.4 UL 
11.7 
46.4 J 

1.4 J 
3 UL 

2760 J 
45.1 J 
12.2 J 
17.6 

42700 
23.9 
6970 
395 
0.15 u 
24.5 
4630 
0.61 U 

2.4 U 
7020 
0.61 UL 
57.1 K 
110 
1.5 u 

15000 
17.4 UL 
7.2 

39.7 J 
0.94 J 
2.4 UL 

1480 J 
39.3 
6.9 J 
9.3 J 

30200 
10.6 

4840 
196 

0.11 u 
18 J 

3230 
0.47 u 

1.9 u 
2430 
0.47 u 
38.3 K 
43.3 

1.2 u 

12300 
21.3 UL 

7.7 
35.4 J 

IJ 
2.9 UL 

2520 J 
31.9 
9.6 J 

13.2 J 
27100 

20.5 
4420 

240 
0.14 u 
22.6 J 
2840 J 

1.5 L 
2.3 U 

3290 
0.57 u 
34.6 K 
80.3 

1.4 u 

10600 
18.9 L 
4.0 L 

40.7 J 
0.7 J 
2.3 UL 

4220 
24.5 

6J 
10.5 J 

21600 
7.1 

2570 
155 

0.11 u 
22.5 
2OOOJ 
0.81 J 

1.8 U 
1480 J 
0.47 u 
25.5 K 

51 
1.2 u 

BGTCSDO5-02 
08/l 0194 

4a 
MO/KG 

11900 
17.7 UL 
6.3 

46.3 J 
0.61 J 
2.4 UL 

1760 J 
26.7 

6.7 J 
10.3 J 

24900 
11.5 

2940 
143 

0.11 u 
18 J 

2710 
1.2 L 
2.2 J 

1550 J 
0.49 u 

28 K 
66.3 

1.2 u 

BGTCSDO6-01 
08/l O/94 

O-4 
MGIKG 

6970 
12.4 UL 
5.4 

35.6 J 
0.58 J 

1.7 UL 
1720 
16.4 
4.2 J 
5.2 J 

16300 
8 

146OJ 
123 

0.08 u 
IO J 

1200 J 
0.59 L 

1.3 u 
622 J 
0.34 u 
16.8 K 
30.5 
0.85 U 

07/18/95 E! =.WK4 



Sample ID 
Date sampled 
Depth 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

TABLE 16 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SEDIMENT 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGTCSDO6-02 
08/l 0194 

4-8’ 
MGIKG 

16100 
30.7 UL 
13.1 
93.2 J 

IJ 
4.1 UL 

2830 J 
35.7 

7.5 J 
12.6 J 

46ooo 
18.1 

3120 J 
175 
0.2 u 
25 J 

2970 J 
1.4 L 
3.3 u 

1210 J 
0.81 U 
41.7 K 
71.9 

2.1 u 

07/18/95 ESMSDF.WK4 



Sample ID 
Date sampled 
Depth 
Units 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
CobaR 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

MINIMUM 
NONDETECTED 

NA 
8.6 U 
NA 
NA 

0.23 U 
1.2 u 
NA 
NA 

0.93 u 
1.2 u 
NA 
NA 
NA 
NA 

0.05 u 
3.7 u 
366U 
0.23 U 
0.93 u 

NA 
0.23 u 

NA 
NA 

0.58 U 

TABLE 16 
FREQUENCY OF DETECTION SUMMARY 

TIDAL FRESHWATER STREAMS 
SEDIMENT 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

MAXIMUM 
NONDETECTED 

NA 
35.2 UL 

NA 
NA 
0.5 u 
4.8 UL 
NA 
NA 

0.93 u 
1.2 u 
NA 
NA 
NA 
NA 

0.23 U 
8U 

780 U 
0.88 U 
3.8 U 
NA 

0.95 UL 
NA 
NA 
2.3 U 

MINIMUM 
DETECTED 

1510 
18.9 L 
1.4 J 
3.6 J 

0.55 J 
ND 

217 J 
3.8 
3.8 J 
3.7 J 

3080 
3.4 
292 J 
7.4 

0.18 L 
9.3 K 

1200 J 
0.48 L 
2.2 J 
177J 
ND 
4.8 J 

4J 
ND 

MAXIMUM 
DETECTED 

18.9 L 
13.1 
93.2 J 

1.6 J 
ND 

4220 
66.1 

15 J 
43.1 

51.8 
9720 K 
1980 
0.29 L 
55.2 
6080 

1.5 L 
2.2 J 

16700 
ND 

67.6 
202 J 
ND 

LOCATION OF 
MAXIMUM 

DETECTED 

BGTNSDO3-01 
BGTCSDOS-01 
BGTCSDOG-02 
BGTCSD06-02 
BGTNSD0301 

BGTCSD0501 
BGTNSD0301 
BGTNSD03-01 
BGTNSD0301 
BGTCSDO6-02 
BGTNSD03-01 
BGTNSD03-01 
BGTCSDOI-OI 
BGTNSD03-01 
BGTNSD03-01 
BGTCSDOI-OI 
BGTCSDOQ02 
BGTCSD05-02 
BGTCSDOI-01 

BGTNSD0301 
BGTNSD0301 

FREQUENCY 
OF 

DETECTION 

25125 
1125 

25125 
25125 
23125 
0125 
25125 
25125 
24l25 
24125 
25125 
25125 
25125 
25125 
4125 
23125 
23125 
17125 
II25 

25125 
0125 
25125 
25125 
O/25 

07/18/95 E! F.WK4 



Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 

Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

NORMAL NORMAL 
ARITHMETIC STANDARD 

MEAN DEVIATION 

NORMAL 
UPPER 95% LOG 

CONFIDENCE ARITHMETIC 
INTERVAL MEAN 

LOG 
STANDARD 
DEVIATION 

LOG 
UPPER 95% 

CONFIDENCE 
INTERVAL 

20088.40 9672.25 23398.24 9.73 0.71 30490.44 
11.21 3.84 12.52 2.35 0.37 13.05 
7.71 2.89 8.70 1.95 0.50 9.71 

48.08 18.06 54.26 3.75 0.63 68.67 
1 .Ol 0.38 1.14 -0.11 0.59 1.37 
1.48 0.47 1.62 0.32 0.35 1.68 

2222.20 929.04 2540.12 7.57 0.62 3120.89 
39.00 16.06 44.49 3.52 0.65 55.87 
8.68 3.45 9.86 2.02 0.68 12.96 

18.50 10.98 22.26 2.66 0.90 34.34 
30507.20 11448.89 34425.01 10.20 0.61 42695.58 

24.90 12.97 29.34 3.05 0.66 34.94 
5514.08 2837.91 6485.21 8.39 0.83 9391 .Ol 
365.10 487.60 531.95 5.28. 1.23 862.79 

0.09 0.07 0.12 -2.55 0.59 0.12 
23.80 12.35 28.02 2.98 0.74 36.77 

3630.12 1689.17 4208.15 7.99 0.84 6357.45 
0.71 0.39 0.85 -0.52 0.67 1.00 
1.21 0.43 1.36 0.12 0.38 1.41 

7224.20 5563.74 9128.11 8.42 1.18 18528.46 
0.29 0.09 0.32 -1.29 0.36 0.34 

45.07 18.21 51.30 3.67 0.63 63.84 
97.94 53.99 116.42 4.35 0.85 169.15 
0.73 0.24 0.81 -0.37 0.36 0.84 

TABLE 16 
STATISTICAL SUMMARY 

TIDAL FRESHWATER STREAMS 
SEDIMENT 

TOTAL INORGANICS AND CYANIDE 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 
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TABLE 1 
SURFACE SOIL 

ENGINEERING PARAMETERS 
BACKGROUND INVBSTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: BGSOI BGSOZ BGS03 BGS04 BGSOS BGS06 BGSO7 BGSOS BGS09 BGSlO BGSll BGS12 BGS13 BGS14 BGSIS 

Date Sampled: 7/S/94 718194 718194 718194 718194 718194 718194 718194 718194 7119194 7119194 7120194 7120194 7119194 7120194 
Depth: O-6” O-6” O-6” O-6” 0.6” O-6” O-6” O-6” O-6” O-6” O-6” O-6” O-6” O-6” O-6” 

PH 3.79 5.32 5.6 6.34 6.42 5.84 5.03 4.76 4.73 NA NA 3.57 3.12 NA 4.6 

TAB2.XLS I I of 3 



TABLE 1 
SURFACE SOIL 

ENGINEERING PARAMETERS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: BGS16 BGS17 BGS18 BGSlSD BGS19 BGSZO BGSZOD BGS2 1 BGS22 BGS23 BGS24 BGS24D BGS25 BGS26 BGS27 

Date Sampled: 7/19/94 7120194 7120194 7120194 7120194 7121194 7121194 7121194 7121194 7121194 7121194 7121194 712 1194 7121194 7121194 

Depth: O-6” O-6” O-6” O-6" O-6” O-6" 06” O-6” O-6” O-6” O-6” O-6" O-6" O-6” 0-6“ 

PH 2.95 4.2 4.83 4.07 4.61 6.28 6.55 4.19 6.11 4.43 5.23 5.34 5.11 4.34 4.98 

LSl2 of 3 



TABLE 1 
SURFACE SOIL 

ENGINEERING PARAMETERS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: BGS28 BGS29 BGS30 BGS31 BGS33 BGS34 BGS34D BGS35 BGS36 BGS37 BGS38 BGS39 BGS39D BGS40 

Date Sampled: 7121194 7121194 7121194 7121194 7122194 7123194 7123194 7123194 7122194 7123194 7123194 7/23/94 7123194 7123194 
Depth: 06” O-6" O-6" O-6" 0.6" O-6" O-6" 0.6" O-6" O-6" O-6" O-6" O-6" O-6" 

PH 5.22 4.8 4.95 5.7 5.27 6.0915.95 6.1 4.81 4.77 5.2 6.53 4.8 4.8 5.19 

TAB2XLSl3 of 3 



TABLE 2 
SUBSURFACE SOIL 

ENGINEERING PARAMETERS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: 

Date Sampled: 
Depth: 

Units: 

BffSB04-01 BGSB04-0 1 D BGSB04-07 BGSBO4-09 BGGW04-21 BGGW04A-38 BGSBO5-01 BGSBO5-02 BGSBOS-10 BGSBO5-11 BGSB05-17 

m/94 8/8/94 m/94 818194 8/l 5194 8116194 7119194 7119194 7119194 7119194 7/l 9/94 
13’ 1-3’ 13-15’ 17-19’ 41-43 75-77 13’ 3-5’ 19-21’ 21-23’ 33-35’ 

PH 5.27 5.25 5.2 7.24 NA NA 5.39 4.47 4.35 NA NA 

TOC MGiKG 8,900 6,230 1,280 4,550 5,300 1,580 10,500 614 NA 362 1,060 

TAl?4.X$.S I I of 3 



TABLE 2 
SUBSURFACE SOIL 

ENGINEERING PARAMETERS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: BGSBOL-OS 
Date Sampled: 7126194 

Depth: 9-11’ 

units: 

BGSB06-OSD BGSB06-11 BGSB06-17 BGGW06-31 BGSB07-04 BGSB07-11 BGSB07.16 BGGWO7.19 BGGWO’IA 
7126194 7126194 7126194 Sill94 819194 819194 819194 819194 819194 

9-11’ 21-23’ 33-35 61.63’ 7-9’ 21-23’ 31-33’ 37-39’ 41-43’ 

PH 4.16 4.42 4.53 NA NA NA NA NA NA NA 
TOC MG/KG 1,090 1,410 816 9,300 873 1,020 7,970 14,300 3,670 1,540 

7mJ95 1 SI2 of 3 



TABLE 2 
SUBSURFACE SOIL 

ENGINEERING PARAMETERS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: BGSBO8-02 

Date Sampled: 814194 

Depth: 3-5’ 

units: 

BGSB08-07 BGSBOS-18 BGGWOS-10 BGGWOSA-OI BGGWOSA-OlD 

S/4/94 S/4/94 S/4/94 S/4/94 S/4/94 

13-15’ 3537’ 19-21’ l-3’ l-3’ 

PH 4.41 4.26 NA NA 4.72 4.68 

TGC! MGIKG 634 533 1,300 10,100 5,380 4,670 

TAHXLS13 of 3 



TABLE 3 
ANTHROPOGENIC SURFACE SOIL 

ENGINEERING PARAMETERS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: BGS41RR BGS42RR BGS43RR BGS44RR BGS44RRD BGS45RR BGS46RR BGS47RR BGS48RR BGS49RR BGSSORR BGSSIRR BGSSlRR 

Date Sampled: 719194 719194 719194 719194 719194 719194 719194 719194 719194 719194 719194 719194 719194 

Depth: O-6” O-6" O-6" O-6" O-6" O-6" O-6" O-6" O-6" O-6" 06" O-6" O-6" 

PH 5.9 4.95 4.5 5.44 5.37 6.29 6.89 7.37 7.58 6.23 7.28 6.63 7.8 

TAB7.XL.S 



Nitrate/Nitrite MG/L 0.07 0.02 u 0.29 0.02 u 

TDS MGiL 130 120 270 140 

TSS MGIL 1200 37 15 93 

Total Alkalinity MGIL NA 1u NA IU 

Total Carbonate MGR, NA 1u NA 1u 

Total Bicarbonate MG/L NA 64 NA 1U 

Sample ID: 

Date Sampled: 

Units: 

BGGWOl-01 BGGWOlA-01 
1016194 9/S/94 

TABLE 4 
GROUNDWATER 

ENGINEERING PARAMETERS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

BGGW02-01 

9120194 

BGGW02A-01 

912 1194 

BGGWO3-01 

9123194 

0.04 

45 

63 

NA 

NA 

NA 

BGGW03-OlD 

1 O/6/94 

0.04 
44 

62 

NA 

NA 

NA 

BGGW03A-0 1 

9123194 

0.02 u 
310 

7 

NA 

NA 

NA 

BGaWO4-01 BGGW04A-01 

1016194 1 O/6/94 

0.02 u 0.02 u 

330 170 

38 25 

NA NA 

NA NA 

NA NA 

TABlO.XLS I I of 2 



Nitrate/Nitrite MGlJa 1 0.2 0.03 0.03 0.04 0.12 0.2 u .03/.03 0.02 u 

TDS MGIL 38 160 31 24 63 350 340 loll0 u 120 

TSS MGL 65 69 62 37 340 150 80 76176 560 

Total Alkalinity MGiL NA NA NA NA NA NA NA NA NA 

Total Carbonate MGIL NA NA NA NA NA NA NA NA NA 

Total Bicarbonate MGiL NA NA NA NA NA NA NA NA NA 

TABLE 4 
GROUNDWATER 

ENGINEERING PARAMETERS 
BACKGROUND INVESTIGATION 

NAVAL WRAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: BGGWOS-01 

Date Sampled: 9126194 

units: 

BGGWOSA-01 BGGWO6.01 BGGW06-OID BGGW06A-01 BGGW07-01 BGGWO7A-01 BGGWOS-01 BGGWOSA-01 

9126194 1016194 1 O/6/94 1 O/6/94 9126194 9126194 1 o/5/94 10/5/94 

T SI2 of 2 



TABLE 5 
SURFACE WATER 

ENGINEERING PARAMETERS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: BGWPSWOI-OI BGWPSWOI-02 BGWPSW02-01 BGWPSWO2-02 BGWPSW03-01 BGWPSW03-OlD BGWPSW03-02 BGWPSW04-01 

Date Sampled: 812194 812194 812194 812194 8l2i94 812194 812194 812194 

units: 

Hardness MG/L 72 84 140 750 72 NA 140 76 

TGC MO/L 8.92 10.6 9.5 13.8 8.72 NA 8.57 9.01 

TABIIXLSI I of 5 



TABLE 5 
SURFACE WATER 

ENGINEERING PARAMETERS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: BGPLSW03-01 BGPLSWOJ-02 BGPLS WO4-0 1 BGPLSW04-OlD BGPLSW04-02 BGCPSWOI-01 BGCPSWO2-01 BGCPSWO3-01 

Date Sampled: 814194 814194 S/4/94 814194 814194 S/6/94 St6194 816194 

units: 

HZUdness MGtL 44 48 40 NA 40 260 200 104 

TOC MGlL 7.47 7.75 7.13 NA 8.23 3.08 8.36 10.3 



TABLE 5 
SURFACE WATER 

ENGINEERING PARAMETERS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: BGCPSW03JIlD BGCPSW04-01 BGCPSWO5-01 BGTNSWOI-01 BGTNSWOl-02 BGTNSW02-01 BGTNSWO2-02 BGTNSW03-01 

Date Sampled: S/6/94 817194 817194 S/l 8194 8/l 8194 8/l 8194 S/18/94 S/18/94 

units: 

Hardness MGIL NA 164 600 3,800 4,000 3,500 3,700 3,200 

TGC MGiL NA 4.08 1.71 NA NA NA NA NA 

TAB13xLS I3 of 5 



TABLE 5 
SURFACE WATER 

ENGINEERING PARAMETERS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: BGTNSW04-01 BGTNSW04-OlD BGTNSWO5-01 BGTNSW06-01 BGTCSWOI-01 BGTCSWOl-02 BGTCSWO2-02 BGTCSW03.01 

Date Sampled: 8120194 8120194 S/20/94 S/20/94 S/8/94 S/8/94 818194 819194 

units: 

Hardness MGlJs. 2,400 NA 400 272 2,320 2,320 2,700 2,400 

TGC MGL NA NA NA NA 4.79 4.44 5.59 4.37 
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HadIE% 

TGC 

TABLE 5 
SURFACE WATER 

ENGINEERING PARAMETERS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: BGTCSWO3-02 BGTCSWO4-01 BGTCSWO5-01 BGTCSW06-01 

Date Sampled: 819194 S/9/94 S/10/94 8110194 

Units: 

MG5 1,220 480 240 220 

MGiL. 6.9 8 7.9 8.6 

TABIB.XLSI5 of 5 



TABLE 6 
SEDIMENT 

ENGINEERING PARAMETERS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: BGWPSDOI-OI BGWPSDOl-02 BGWPSDO2-01 BGWPSDOZ-02 BGWPSDO3-01 BGWPSDO3-OID BGWPSDO3.02 BGWPSDO4-01 BGWPSDO4-02 

Date Sampled: 812194 812194 St2194 S/2/94 812194 812194 812194 S/3/94 S/3/94 

units: 

PH 6.27 5.25/4.50 6.01 5.26 5.88 5.97 5.66 6.17 5.73 

TOC MG/KG 96.400 132,00 117,000 94,200 74,200 NA 79,700 59,500 22,200 

TAB16.XLSI I of 5 



TABLE 6 
SEDIMENT 

ENGINEERING PARAMETERS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: BGPLSDO3-0 1 BGPLSDO3-02 BGPLSDO40 1 BGPLSDO4-OID BGPLSDO4-02 BGCPSDOl-01 BGCPSDOl-02 BGCPSDO2-01 BGCPSDO2-02 
Date Sampled: St5194 815194 814194 S/4/94 814194 816194 816194 816194 S/6/94 

Units: 

PH 5.94 5.59 5.7 5.77 4.96 6.3 1 6.97 7.51 6.03 
TOC MGIKG 68,200 90,700 67,100 NA 48,600 57,500 21,800 17,100 10,400 

7/18/95 T .SI2 of 5 
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TABLE 6 
SEDIMENT 

ENGINEERING PARAMETERS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: BGCPSDOJ-OI BGCPSDO3-OID BGCPSDO3-02 BGCPSDO4-0 1 BGCPSDO4-02 BGCPSDO5-01 BGCPSDO5-02 BGTNSDOI-OI BGTNSDOI-02 

Date Sampled: 816194 S/6/94 S/6/94 S/7/94 817194 S/7/94 817194 8119194 8119194 

units: 

PH 6.42 5.87 7.5 7.35 7.04 6.8 7.1 7.4 7.36 

TGC MGiKG 10,100 NA 9,890 4,610 6,020 11,600 11,900 17,700 14,500 

TAFl16xLS ! 3 of 5 



TABLE 6 
SEDIMENT 

ENGINEERING PARAMETERS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: BGTNSDOZOI BGTNSDOZ-02 BGTNSDO3-01 BGTNSDO3-OID BGTNSDO3-02 BGTNSDO4-01 BGTNSDO4-01D BGTNSDO4.02 BGTNSDOS-OI 

Date Sampled: 8119194 S/19/94 8119194 S/19/94 8119194 8120194 8120194 8120194 S/20/94 

units: 

PH 7.21 7.47 6.88 7.06 7.15 7.37 7.25 7.05 6.01 

TGC MGiKG 25,400 24,600 53,600 NA 31,100 14,000 NA 3,640 36,700 

T ‘Sl4 of 5 



TABLE 6 
SEDIMENT 

ENGINEERING PARAMETERS 
BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

Sample ID: BGTNSDO5-02 BGTNSDO6-01 BGTNSDO6-02 

Date Sampled: 8120194 8120194 8120194 

units: 

PH 3.97 6.19 5.78 

TGC MGiKG 42,400 22,900 24,900 

TAB16.xL.S I5 of 5 



APPENDU J 
GRAIN SIZE AND BULK DENSITY RESULTS 



Page 131 of 132 IT ENVIRONMENTAL TECHNOLOGY 
Janice Landkhof DEVELOPMENTCENTER 
Kemron Environmental Services oAKRIDGE,TN 
September 21, 1994 (615) 482-6497 

f?&h.e”N Client Project ID: Kemron 
ETDC Proiect No.: 483557.01 

.- 
PARTICLE SIZE ANAL YSfS 

ASTM D 422 

Project Name: KEMRON Client Number: 

Project Number: 463557.01 ETDC Number: ETDC-59 11 

SIEVE ANALYSIS 

1 Sieve 1 Diameter ] Percent 11 

I 

c z 
No. mm Finer 

0 3r 75.000 100.0% 

A 1.5” 37.500 7 00.0% 

Sieve 

No. 

Diameter 

mm 

#140 0.106 
#200 0.075 

HYDROME JER ANAL YSIS 

Diameter Percent 

mm Finer 

H 
Y 0.04928 9.2% 

D 0.03509 a.1 % 
R 0.02212 7.6% 
0 
M 0.01277 7.6% 

E 0.00909 7.0% 

T 0.00645 6.5% 
E 0.00459 5.4% .- 
R r 0.003 19 4.9% 

L 0.0008-i 3.3% 

‘BASED ON DRY WEJGHT BASIS 

6a2A-693 



Page 132 of 132 
Janice Landshof 
Kemron Environmental Services 
September 21, 1994 
Client Project ID: Kemron 
ETDC Project No.: 483557.01 

IT ENVIRONMENTAL TECHNOLOGY 
DEVELOPMENTCENTER 
OAK RIDGE, TN 
(615) 482-6497 

Bi%iAw&2 

KEMRON 

80 

U.S. STANDARD SIEVE SIZES HYDROMETER 

12- 6 b 1s 3d4- 318 44 MO X20 #40U60#100#140t200 c?co SIM 

III I II-m I I I I I 

1000 

CLIENT SAMPLE NO.: 

--I- 

100 10 1 0.1 0.01 0.001 0.0001 

PARTICLE SIZE, mm 

ETDC SAMPLE NO.: ETDC-5911 

GRAVEL 

C 
0 
B 
B c c 

F 
L 0 0 

I 
E A A 

N 
S R R 

E 
.s s 

E E 

SAND 

M 

SILT 2 - 75 microns 

CLAY <2 microns 

662A-6-93 



Page 49 of 132. IT ENVIRONMENTAL TECHNOLOGY 
Janice Landshof DEVELOPMENTCENTER 
Kemron Environmental Services' '-',':' OAKRIDGE, TN 
September 21, 1994 
Client Project ID: Kemron 
ETDC Project No.: 483557.01 

(615) 482-6497 

PARTICLE SIZE ANALYSIS 

ASTM D 422 

Project Name: KEMRON 
@CMoW-38 

Client Number: 25842 

Project Number: 483557.01 ETDC Number: ETDC-5870 

SIEVE ANALYSIS 

Sieve Diameter Percent 

C No. mm Finer 

Y 3” 75.000 100.0% 

1.5” 37.500 100.0% II 

F 
I 

1 
N 
E 

Sieve Diameter 

No. mm 

#20 0.850 

#40 0.425 

#60 0.250 

#lOO 0.149 

99.1% 

96.18% 

88.3% 

#140 0.106 
#200 0.075 

L 

HYDROMETER ANALYSIS 

Diameter Percent 

mm Finer 

H 
Y 0.04980 11.2% 

D 0.03534 10.4% 
R 0.02243 9.5% 

- 9 
M 

0.01295 9.5% 

E 0.00919 8.6% 

T 0.00650 8.6% 

.- E 0.00461 7.8% 
_., .._ R 

0.00320 6.9% 

L 0.00081 4.3% 

‘BASED ON DRY WEIGHT BASIS 



Page 50 of 132 
Janice Landshof 
Kemron Environmental Services 
September 21, 1994 
Client Project ID: Kemron 

IT ENVIRONMENTAL TECHNOLOGY 
DEVELOPMENTCENTER . 
OAK RIDGE, TN 
(615) 482;6497 

80 

60 

KEMRON 
U.S. STANDARD SIEVE SIZES HYDROMETER 

12- 6- 3- 1.9 WC 38- #4 1110 I20 #40#60#100#140#200 

1000 

CLIENT SAMPLE NO.: 

B 
0 
u 

.- L 
0 

CI 
E 
R 
S 

PARTICLE SIZE, mm 
25842 ETDC SAMPLE NO.: ETDC-5870 

GRAVEL SAND 

SILT 2 - 75 microns 

C c M 
F 0 0 E 
I 

A 0 
N 

A 
R E 

R I 

s 
” 

E : M 

F CLAY <2 microns 
I 
” 
E 

i 

6wAa.93 



KernROn 
ENVIROk&liNi%iL SbVIkES 

7926 Jones Branch Dr.. Suite 1100 I McLean, VA 22102 I Telephone (703) 893-4106 q FAX (703) 893-l 741 

Versar 
Batch # 

18 

Speczjic Gravity 

ASTM 0854 

Laboratory 
ID 

23637 76SDO6-07 7.9791 
23638 76SDO6-07D 7.9306 
23639 76SDO6-02 2.0383 
23640 76SDO7-07 7.6477 
23647 76SDO7-02 2.5740 
23642 76SDO8-07 2.3049 
23643 76SDO8-02 1.9457 
23650 BGSB05-77 2.3276 

Client 
ID 

. 

Protecting Our Environmental Future 

Specific 
Gravity 



KernRon 
ENVIRONMENTAL SERVICES 

7926 Jones Branch Dr., Suite 1100 I McLean, VA 22102 aTelephone (703) 893-41.06 n FAX (703) 893-1741 

PARTKXE SIZE ANALYSIS 
ASTM 0422 

Date of Analysis.5 Aug-94 

Project Name: Baker Sample ID. BGSBO5-77 

Batch No: 18 Lab. ID: 23650 

Sieve Analysis 

Diameter 

mm 

Percent 

Finer 

E #lo Lommm 55.84% 

V #20 0.85Omm 48.73% 

Hydrometer Reading 

Ir I II 

Diumeter 

MM 

.074mm 

.005mm 

.001mm 

Percent 

Finer 

21.17% 

14.23% 

lO.WA 

Protecting Our Environmental Future 



Page 5 of IQ IT ENVIRONMENTAL TECXNOLOGY 
’ Janice Landshof DEVELOPMENTCENTER 

Kemron Environmental Services OAKRIDGE, TN 
October 27, 1994 
Client Project I.D.: Kemron Virginia 

(615) 482-6497 
, . . . . ETDC Project No.: 483564.01 

SPECIFIC GRAVITY 
ASTMD854 

PROJECT NAME: KEMRON VIRGINIA PROJECT NUMBER: 483564.01 

ETDC-6052 2.7388 
- 

ETDC-‘6053 24757/&s&&~ 2.7801 
- 

ETDC-6054 24758/ksoo&1 I 2.7136 

ETDC-6055 23794 /&6-seos- II 2.6470 

ETDC-6056 23793//25&G-23 2.7051 

&%!A-6-93 



Page9oflO 
Janice Landshof 
Kemron Environmental Services 
October 27. 1994 
Client Project I.D.: Kemron Virginia 
ETDC Project No.: 483564.01 

ITENVIRO NlvENmL TECHNOLOGY 
DFXELOPMENTCENTER 
OAKRIDGE, TN 
(615) 482-6497 

PARTICLE SIZE ANAL YS/S 

ASTM D 422 

Project Name: Kemron Virginia Client Sample No.: 

~GS&3Z-/l 

23794 

Project Number: 483564.01 ETDC Sample No.: ETDC-6055 

1 Sieve Diameter 1 Percent 11 

I 

S 
-- -.--- 

0.375” 9.500 100.0% 
E 

#4 4.750 100.0% 

I #lo 
- 

1 2.000 1 99.9% 1 

F 
I 

~ [ 

N 
E 

Sieve Diameter Percent 

No. mm Finer 

#20 0.850 99.2% 

#40 0.425 95.0% 

#60 0.250 48.0% --- 
#lOO 0.149 22.3% 

#140 0.106 20.1% 

#200 0.075 18.7% 

DISTRIBUTION CURVE 

U.S. STANDARD SIEVE SIZES HYDROMETER 
17 8‘ 3- 1.6. 3/4- 3lr it4 #10#20 #40#600100#140#200 as!J SIEVE 

1000 100 IO I 0.1 0.01 0.001 0.0001 

PARTICLE SIZE, mm 

Gravel: 76.2-4.75mm Sand: 4.75-0.75mm Silt: 0.75-0.002mm Clay: c0.002mm 

662A-6-93 



Page6 of 10 IT ENvlRoNliaNTAL TECHNOLOGY 
. ’ Janice Landshof DEVELOPMENT-~ 

Kemron Environmental Services OAKRlDGE, TN 
October 27, 1994 
Client Project I.D.: Kemron Virginia 

(615) 482-6497 

.- -__ PARTICLE SIZE ANAL YSfS 

ASTM D 422 

Project Name: Kemron Virginia 

Project Number: 483564.01 

Sieve Diameter Percent 

No. mm Finer 

3” 75.000 100.0% 

1.5” 37.500 100.0% 

0.75” 19.000 100.0% 

0.375” 9.500 100.0% 

#4 4.750 100.0% 

#IO 2.000 99.2% 

F 
I 
N 
E 

‘Client Sample No.: 

ETDC Sample No.: 

-. 
&a &3o&o5 

24759 

ETDC-6052 

DISTRIBUTION CURVE 

U.S. STANDARD SIEVE SKES HYDROMETER 
t2- B 3‘ 1.5” 3/4” 3l.T #4 SlO#ZO #40#601100#140#200 Q.WSlEVE 

.- 1000 100 10 1 0.1 0.01 0.001 0.0001 ,.F -,_ 
PARTICLE SIZE. mm 

Gravel: 76.2-4.75mm Sand: 4.75-0.75mm Silt: 0.75-0.002mm Clay: c0.002mm 

682A-6-93 



Page7ofIO 
Janice Landshof, 
Kemron Environmental Services 
October 27, 1994 
Client Project I.D.: Kemron Virginia 
ETDC Project No.: 483564.01 

IT ENVIRONMENTAL TECHNOLOGY 
DEVELOPMENTCENTER 
OAKRIDGE, TN 
(615) 482-6497 

.. PARTICLE SIZE ANAL YS/S 

ASTM D 422 

&S&3O~-OS4 
Project Name: Kemron Virginia Client Sample No.: 24757 

Project Number: 483564.01 ETDC Sample No.: ETDC-6053 

Sieve Diameter 

No. mm 

3” 75.000 

1.5” 37.500 

0.75” 19.000 

0.375” 9.500 

Percent 

Finer 

100.0% 

100.0% 

100.0% 

100.0% 

#4 4.750 99.4% 

#lO 2.000 98.0% I 

Sieve 1 Diameter 1 Percent 

No. mm 

#20 0.850 

#40 0.425 

#60 0.250 

#1 00 0.149 

Finer 

97.0% 

96.2% 

94.1% 

89.6% 
1 

#140 0.106 84.3% 

#200 0.075 79.6% 

DISTRIBUTION CURVE 

U.S. STANDARD SIEVE SIZES HYDROMETER 
lz- 6 3’ 15” 3f4’ 3w #4 #10X20 #40 #60#100#140#200 402 SIEVE 

100 

90 

g 80 

_ g 70 

& 60 

5 z 5o 

G !z 40 

g 30 
-.ti 
x 20 

t-i / / i E /I : 
I I I I II I I II I _ 

I ! 1 1 ’ I I II I f ,t / 
l 

I, 
’ : 

I : ti Illll fll 

1000 100 10 I 0.1 0.01 0.001 0.0001 

PARTICLE SIZE, mm 

Gravel: 76.2-4.75mm Sand: 4.75-0.75mm Silt: 0.750.002mm Clay: c0.002mm 

682A-6-93 



Page 8 of IO 
Janice Landshof 
Kemron Environmental Services 
October 27, 1994 
Client Project I.D.: Kemron Virginia 

ITENwRoI5IMEmT AL TE:cHNoLoGy 
DEVELOPMENTCENTER 
OAKRIDGE, TN 
(615) 482-6497 

-_ PARTICLE SUE ANALYSIS 

ASTM D 422 

Project Name: Kemron Virginia 

Project Number: 483564.01 

T- 

3” 75.000 100.0% 

1.5” 37.500 100.0% 

0.75” 19.000 100.0% 

0.375” 9.500 100.0% 

#4 4.750 100.0% ---e---e 
#IO 2.000 --i-00.0% - 

C3ASROd-~I 

Client Sample No.: 2475% 

ETDC Sample No.: ETDC-6054 

- 
Sieve Diameter 

No. mm 

F #20 0.850 

I #40 0.425 

N #60 0.250 
E’ #IO0 0.149 

#140 0.106 

#200 0.075 

DISTRIBUTION CURVE 

U.S. STANDARD SIEVE SIZES HYDROMETER 
12- 6” 3‘ 1.B 314’ 3w tt4 110X20 #40#60#100U140#200 cfwE.EvE 

100 

90 

5 80 

-g 70 

2 60 

5 50 

ii 4 40 

ii 30 

-g 20 

IO 

0 
i 

1000 100 10 1 0.1 0.01 0.001 0.0001 _.^..h 
PARTICLE SIZE, mm 

Gravel: 76.2-4.75mm Sand: 4.75-0.75mm Silt: 0.75-0.002mm Clay: <O.O02mm 

662A-6.93 



ENVIRONMENTAL SERVICES 

7926 Jones Branch Dr., Suite 1100 n McLean, VA 22102 n Telephone (703) 893i4106 m FAX (703) 893-1741 

PARTICILE SIZE ANALYSIS 
ASTM 0422 

Date of Analysis: l-Sept-94 

Project Name: Baker Sample ID. BGSBUG-7 7 

Batch No: 34 Lab. ID: 24796 

Sieve Analysis 

Hydrometer Reading 

Diameter Percent II 

mm Finer 

Protecting Our Environmental Future 



Page 71 of 132 
Janice Landshof 
Kemron Environmental Services 
September 21, 1994 
Client Project ID: Kernron 
ETDC Proiect No.: 483557 .Ol 

IT ENVIRONMENTAL TECHNOLOGY 
DEVELOPMENT CENTER 
OAKRIDGE, TN 
(615) 482-6497 

.- 

-7.. ..I.‘, 
L : 

Project Name: KEMRON 

Project Number: 483557.01 

PARTICLESIZEANALYSJS 

ASTMD422 

Client Number: 

ETDC Number: 

&cGbm.& 3 1 
24866 

ETDC-5881 

SIEVE ANAL YSIS 

Sieve 

No. 

3” 

Diameter 

mm 

75.000 

Percent 

Finer 

100.0% -3 
1.5” 37.500 100.0% 

0.75” 19.000 100.0% 
0.375” 9.500 94.6% 

#4 4.750 88.1% 
#lO 2.000 1 77.5% 

#140 1 0.106 1 32.0% 
#200 I 0.075 I 30.3% 

HYDROMETER ANALYSIS 

I 
Diameter Percent 

mm Finer 

l-i 
Y 
D 
R 
0 
M 
E 
T 
E 

R 

0.04619 28.5% 

0.03293 26.3% 

0.02091 25.5% 

0.01235 20.3% 

0.00880 18.0% 
‘ 

0.00630 15.0% 

0.00453 11.3% 

0.00315 9.8% 
0.00081 3.8% 

‘EASED ON DRY WEiGHT BASIS 

642A-6.93 
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Page 72 of I32 IT ENVIRONMENTAL TEC:HNO’Ix)GY 
Janice Landshof DEVELOPME~C~TER 
Kemron Environmental Services OAKRIDGE, TN i. 
September 21, 1994 (615) 482-6497 
Client Project ID: Kemron 
ETDC Project No.: 483557.01 t3G=cwo~-31 

80 

g 60 

ii 
“I. 

% 
2 !j” 
ii 

si 
w 40 

i 

a 30 

0 

KEMRON 
U.S. STANDARD SIEVE SIZES HYDROMETER 

1000 

CUENT SAMPLE NO.: 

100 10 1 0.1 0.01 0.001 0.0001 

PARTICLE SIZE, mm 
24666 ETDC SAMPLE NO.: ETDC-5881 

GRAVEL SAND 

C 
0 SILT 2 - 75 microns 
B 
8 C M c F E F CLAY <2 microns; 
L 0 0 

I 0 I 
E A A 

N I N 
s 

R E 
R 
s ” E 

: E M 

J 

l332A-6-93 
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Page 11 of-132 
Janice Landshof 
Kemron Environmental Services 
September.21, 1994 
Client Project ID: Kemron 
ETDC Project No.: 483557.01 

IT ENVIRONMEtAL TECHNOLOGY 
DEVELOPMENT CENTER 
OAKRIDGE, TN 
(615) 482-6497 

PARTICLE SfZE ANAL YSIS 

ASTM D 422 

Project Name: KEMRON 

Project Number: 483557.01 

/I Specific Gravity = 2.6500 
Assumed I/ 

Client Number: 25762 /3Gsr307-oy 

ETDC Number: E-i-DC-5851 

SIEVE ANAL YSIS 

Sieve 1 Diameter 1 Percent 11 

1 No. mm 1 Finer 11 

Sieve 1 Diameter 1 Percent II 

No. 

#20 

mm 

0.850 

Finer 

99.9% 
I 

#40 I 0.425 99.5% 

#60 0.250 91.8% 

#140 0.106 23.8% 

#200 0.075 22.1% 

‘BASED ON DRY WEIGHT BASIS 

602A-6.93 



Page 12 of-132 
Janice Landshof 
Kemron Environmental Services 
September.21, 1994 
Client Project ID: Kemron 
ETDC Project No.: 483557 .Ol 

IT ENwRoNMENmL TECHNOLOGY 
DEVELOPIMENTCENT“ 
OAKRIDGq, TN 
(615) 482-6497 

~GSL3Q7-OY 

100 

80 

KEMRON 
U.S. STANDARD SIEVE SIZES HYDROMETER 

CLIENT SAMPLE NO.: 25762 

PARTICLE SIZE, mm 

ETDC SAMPLE NO.: ETDC-5851 

GRAVEL 

I 

SAND 

SILT 2 - 75 microns 

CLAY ~2 microns, 



Page 9 of 132 IT ENVIRONMENTAL TECHNOLOGY 
Janice La:rdshof DEVELOYMENTCENTER 
Kemron Environmental Services 
September.21, 1994 

OAKRIDGE, TN 
(6X)482-6497 

C-J 
Client Project ID: Kemron 
ETDC Project No.: 483557.01 

PARTICLE SIZE ANAL KS/S 

ASTM D 422 

Project Name: KEMRON 

Project Number: 483557.01 

S/EVE ANAL YSK 

Client Number: 25761 @s407-11 

ETDC Number: ETDC-5850 

l Moisture Content = 49.8% 
II - 

I Sieve 
I 

Diameter 
I 

Percent 
II 

I C 

I 

No. mm Finer 

0 3" 75.000 7 00.0% 

I $4 1 4.750 1 88.4% 11 

I Sieve 

I 

Diameter 

No. mm 

#140 0.106 16.2% 

#200 0.075 72.2% 

‘BASED ON DRY WEIGHT BASIS 

w2A.693 



Irl .I 

Page 10 of 132 
Janice Landsh-Jf 
Kemron Environmental Services 
September.21, 1994 
Client Project ID: Kemron 
ETDC Project No.: 483557 .Ol 

IT ENWRONMENTAL TECHNOLOGY 
DEVELOPMEKTCENTER 
OAK RIDGE, TN 
(615) 482-6497 

~G!st307-II 

80 

KEMRON 
U.S. STANDARD SIEVE SIZES HYDROMETER 

1000 

CLIENT SAMPLE NO.: 

B 
- 0 

U 
L 
D 
E 

‘\;_/lj R 
S 

100 10 1 0.1 0.01 0.001 0.0001 

PARTICLE SIZE, mm 

25761 ETDC SAMPLE NO.: ETDC-5850 

GRAVEL SAND 

C 
0 SILT 2 - 75 microns 

0 
B I.4 c c F CLAY ~2 microns 
L 0 0 E F 

, 0 I 
E A A 

N R I N 
S 

R E s ” E 
s 
E E $4 

682A.693 



Page 7 of i32 
Janice Landshof 
Kemron Environmental Services 
September.21, 1994 
Client Project ID: Kemron 
ETDC Project No.: 483557 -01 

I’? ENVIRONM.ENTAL TECHNOLOGY 
MvELoPMENTcENTER 
OAKRIDGE, TN 
(615) 482-6497 

PARTICLE SJZE ANAL YSJS 

ASTM D 422 

Project Name: KEMRON Client Number: 25766 &=SX3o 7-4 

Project Number: 483557.01 ETDC Number: ETDC-5849 

SIEVE ANAL YS/S 

#40 0.425 57.8% 

#60 0.250 46.3% 

#140 0.106 24.5% 

1 
#200 0.075 20.9% , 

/ 

‘BASED ON DRY WEIGHT BASIS 



‘-.. ,_ 

Page 8 of 132 IT ENVIRONMENTAL TECHNOLOGY 
Janice 'Landshof DEVELOPMENTCENTER 
Kemron Environmental Services OAK RIDGE, TN 
September.21, 1994 (615) 482-6497 

e Client Project ID: Kemron 
ETDC Project No.: 483557.01 

KEMRON 

80 

70 

5 
g 60 > 
m ,, 
iz 
2 !j" 
ii 

U.S. STANDARD SIEVE SIZES HYDROMETER 
120 #40~60#1001140I200 c2M SI6vE 

1000 

CLIENT SAMPLE NO.: 

100 10 1 0.1 0.01 0.001 0.0001 

PARTICLE SIZE, mm 

25760 ETDC SAMPLE NO.: ETDC-5649 

GRAVEL SAND 
. 

C 
0 SILT 2 - 75 micron:; 

B 
B C M 

C F 0 E F CLAY ~2 microns 
L 0 I A 0 I 
E A N R I N 
S 

R E s ” E 
s 
E E M 

662A-693 
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Page 37 of 132 
Janice Landshof 
Kemron Environmental Services 
September. 21, 1994 
Client Project ID: Kemron 
ETDC Project No.: 483557.01 

IT ENVIRONMENTAL TXXINOLOGY 
DEVELOPMENT CENTER 
OAK RIDGE, TN 
(615) 4826497 

PARTICLE SJZE ANAL YSJS 

ASTM D 422 

Project Name: KEMRON 

Project Number: 483557.01 

Client Number: 25775 (3c~w07!? 

ETDC Number: ETDC-5864 

II Specific Gravity = 2.6500 
Assumed II 

SIEVE ANALYSIS 

- + Moisture Content = ,29.5% 1 

c -I I I 

-meter 1 Percent 11 

No. 

3” 

mm 

75.000 

Finer 

100.0% 

Sieve 

No. 

#20 

#40 

#t 

Diameter 

mm 

0.850 

0.425 

Percent 

Finer 

60.8% 

47.5% 
1 

50 0.250 40.0% 

#loo 0.149 

#140 1 0.106 1 24.9% #200 I 0 n76 1 3fl7% II 

HYDROMETER ANAL YSIS 

. . - 

(3 
.__ 

‘BASED ON DRY WEIGHT 

Diameter 
VTtF-Cl I 

Percent 

Fincar /I 
1,111, 

I 
I ..*“a 

H 0.06559 20.3% 

Y 0.04730 17.0% 

D 0.03358 15.9% 
R 0.02164 12.6% 
0 n nl3f-w ln A% 

I M t 
V.” IL”” I 1”. * I” 

E 0.00900 I 9.3% II 
T 0.00638 8.8% 

E 0.0045 1 7.7% 
R 0.003 15 7.1% 

0.00080 4.4% 

BASIS 

662A-693 



Page 38 of 132 
Janice Landshof 
Kemron Environmental Services 
September.21, 1994 
Client Project ID: Kemron 
ETDC Project No.: 483557.01 

IT ENVIRONMENTAL TECHNOLOGY 
DEVELOPMENTCENTER 
OAKRIDGE, T]N 
(6 15) 482-6497 

RCGWD7/9 

KEMRON 
U.S. STANDARD SIEVE SIZES HYDROMETER 

80 

70 

5 
g 60 

X20 X40#60#100Y140#200 QODSM 

1000 

CLIENT SAMPLE NO.: 

100 10 1 0.1 0.01 0.001 0.0001 

PARTICLE SIZE, mm 
25775 ETDC SAMPLE NO.: ETDC-5864 

GRAVEL SAND 
. 

SlLT 2 - 75 microns 

M c c F 0 E F CLAY <2 microns 
0 I A 0 I A 

: R I N R ” E s s 
E E M 

wzA-693 



c ,.ri . . . jr 

Page 69 of 132 IT ENVIRONMENTAL TECHNOLOGY 
Janice Landshof DEVELOPME?TTCENTER 
Kemron Environmental Services OAKRIDGE, TN 
September -21, 1994 (615) 482-6497 
Client Project ID: Kemron 
ETDC Project No.: 483557.01 

PARTfCLE SfZE ANAL YS/S 

ASTM D 422 

eccuA=J 7J9 

Project Name: KEMRON Client Number: 26369 

Project Number: 483557.01 ETDC Number: ETDC-5880 

SIEVE ANAL YS/S 

HYDROMETER ANALYSIS 

.- 

(y 

H 
Y 
D 
R 
cl 
M 
E 
T 
E 
R 

Diameter Percent 

mm Finer 

0.06289 38.4% 

0.04505 35.3% 

0.03219 32.9% 
0.02049 31.3% 

0.01207 26.6% 

0.00864 24.3% 

0.00619 20.4% 

0.00445 16.5% 

0.00309 I 14.9% II 
0.00080 I 6.3% II 

602A-693 

‘BASED ON DRY WEIGHT BASIS 



Page 70 of 132 
Janice Landshof 

IT ENVIROhMENTAL TECE’NOLOGY 
DEVELOPMENTCENTER 

Kemron Environmental Services OAKRIDGE, TN 
,,_ ..; September 21, 1994 (615) 482-6497 

r; A. Client Project ID: Kemron 
ETDC Proiect No.: 483557.01 @GCWC>7& 

KEMRON 

100 

80 

. 1 

k. 

U.S. STANDARD SIEVE SIZES HYDROMETER 

-- - 3- 1.5. 34’ 3x3’ 110 #20 140#60#100:1401200 s2ca SEVE 

1000 

CLIENT SAMPLE NO.: 

100 IO 1 0.1 0.01 0.001 0.0001 

PARTICLE SIZE, mm 

26369 

I GRAVEL 
I 

SAND 

ETDC SAMPLE NO.: ETDC-5880 

SILT 2 - 75 microns 

CLAY ~2 microns 

682A-693 



KernRon 
ENVIRONMENTAL SERVICES 

7926 Jones Branch Dr., Suite 1100 = McLean, VA 22102 m Telephone (703) 893-4106 I FAX (703) 1393-1741 

PARTICXE SIZE ANALYSIS 
ASTM 0422 

Date of Analysis: 7-Sept-94 

Project Name: Baker Sample ID. BGGW08-10 

Batch No:45 Lab. ID: 25417 

Sieve Analysis 

* 
Seive Diameter Pexent 

No. mm Finer 
S .5” i2.SOtWmm 1m?? 

Hydrometer Reading 

Diameter 

mm 

.0?4mm 

.005mm 

.001mm 

Percent 

finer 

53.99% 

40.59?? 

32.58.% 

Protecting Our Environmental Future 



ENVIRONMENTAL SERVICES 

7926 Jones Branch Dr., Suite 1100 I McLean, VA 22102 n Telephone (703) 893-4106 n FAX (703) 1393-l 741 

PARTICILE SIZE ANALYSIS 
ASTM D422 

Date of Analysis: lo-Aug-94 

Project Name: Baker Sample ID. BGSB08-18 

Batch No:42 Lab. ID: 25173 

Sieve Analysis 

Seive 

No. 

Diameter 

mm 

Percent 

Finer , / 
S Ii .5” 1 I2.5&Wmm 1 100% il 

MO 0.25Omm 83.3FA 

#140 0.106mm 64.61% 

Hydrometer Reading 

Diameter 

mm 

.074mm 

.OOSmm 

.OOlmm 

Percent 

Finer 

61.50% 

29.84% 

IO.94% 

Protecting Our Environmental Future 



ENVIRONMENTAL SERVICES 

^ ,/ * 
7926 Jones Branch Dr., Suite 1100 n McLean, VA 22102 ~Telephone (703) 893-4.106 I FAX (703) 893-1741 

PARTICILE SIZE ANALYSIS 
ASTM 0422 

Date of Analysis: 11 -Sept-94 

Project Name: Baker 

Batch No: 37 

Sample ID. BG WPSDO 1-O 1 

Lab. ID: 

Sieve Analysis 

Hydrometer Reading 

I 
.OOImm 

I 
1606% 

I 

Protecting Our Environmental Future 



KernRon 
ENVIRONMENTAL SERVICES 

7926 Jones Branch Dr., Suite 1100 m McLean, VA 22102 ~Telephone (703) 893-4106 8 FAX (703) 893-1741 

PARTlClLE SIZE ANALYSIS 
ASTM 0422 

Date of Analysis:1 l-Sept-94 

Project Name: Baker Sample ID. BGWPSDOl-01 

Batch No: 37 Lab. ID: 25034DUP 

Sieve Analysis 

Hydrometer Reading 

Diameter 

mm 

.074mm 

.005mm 

.OOlmm 

Percent 

Finer 

79.60?? 

39.29% 

15.12?4 
1 

Protecting Our Environmental Future 



KernRon 
ENVlROPiMENTAL SERVICES 

7926 Jones Bra&h Dr., Suite 1100 m McLean, VA 22102 = Telephone (703) 893-4106 I FAX (703) 893-l 741 

PARTlClLE SIZE ANALYSIS 
ASTM 0422 

Date of Anaiysis:l3-Sept-94 

Project Name: Baker Sample ID. BGWPSDOl-02 

Batch No: 37 Lab. ID: 25033 

Sieve Analysis 

I Seive I Diameter I Percent / 

Hydrometer Reading 

Diameter 

mm 

.074mm 

.OO5mm 

.lWimm 

Percent 

Finer 

9o.I0% 

49.3895 

25.06% 

Protecting Our Environmental Future 



KernRon 
ENVIRONMENTAL SERVICES 

7926 Jones Branch Dr., Suite 1100 I McLean, VA 22102 n Telephone (703) 893-4.106 = FAX (703) 893-1741 

PARTICILE SIZE ANALYSIS 
ASTM 0422 

Date of Analysis: 7-Sept-94 

Project Name: Baker 

Batch No: 37 

Sieve Analysis 

Sample ID. BG WPSDO2-0 1 

Lab. ID: 25031 

, 
Seive Diameter Pement 

No. mm Finer 

S .5” 12.5OOOmm lcm% 

I #I 475Omm 99.69% 

E #IO 2.- 99.02% 

Hydrometer Reading 

Diameter Percent 

mm Finer 

.074mm 71.25% 

.OOSmm 42.62!% 

.OOimm 25.52% 

1, 
3 

Protecting Our Environmental Future 



KernRon 
ENVIRONMENTAL SERVICES 

.I ., 

7926 Jones Branch Dr., Suite 1100 n McLean, VA 22102 n Telephone (703) 893-4.106 q FAX (703) 893-l 741 

PARTICILE SIZE ANALYSIS 
ASTM 0422 

Date of Analysis: 13-Sept-94 

Project Name: Baker Sample ID. BGWPSD02-02 

Batch No: 37 Lab. ID: 25030 

II Specific Gravity = 2.6500 

Assumed II 

// Motiture Content =67.85% / 1 

Sieve Analysis 

n I Seive 1 Diameter 1 Percent 1 

II No. No. mm mm Finer Finer 1 

S S -5” -5” 12.swomm 12.swomm 100% 100% 

I I #I #I 4.75Omm 4.75Omm 100% 100% 

E E 2dOOmm 2dOOmm loo.% loo.% 

Hydromefer Reading 

Diameter 

mm 

.074mm 

.OOSmm 

.OOlmm 

Percent 

Finer 

85.47% 

42.75% 

I7.24% 

4% 
Pm-u& on 

RecvcdPaOa 

Protecting Our Environmental Future 



KemRoq 
ENVIRONMENTAL SERVICES 

7926 Jones Branch Dr., Suite 1100 n McLean, VA 22102 H Telephone (703) 8934106 H FAX (703) 893-l 741 

PARTICILE SIZE ANALYSIS 
ASTM 0422. 

Date of Analysis: 7-Sept-94 

Project Name: Baker Sample ill. BGWPSD03-01 

Bafch No: 37 Lab. ID: 25035 

Sieve Analysis 

Hydrometer Reading 

II .OOSmm I 35.80?6 II 

II .OOlmm I 11.56% II 

Protecting Our Environmental Future 



KernRon 
ENVIRONMENTAL SERVICES 

.,. 
7926 Jones Branch Dr., Suite 1100 n McLean, VA 22102 m Telephone (703) 893-4106 q FAX (703) 893-l 741 

PARTICILE SIZE ANALYSIS 
ASTM 0422 

Date of Analysis: 7-Sepf-94 

Project Name: Baker Sample ID. BGWPSD03-07 

Batch No: 37 Lab. ID: 25035DUP 

Sieve Analysis 

Hydrometer Reading 

Diameter 

mm 

.074mm 

.lWSmm 

.OOlmm 

Percent 

Finer 

75.81% 

47.93% 

31.28?? 

Protecting Our Environmental Future 



KernRon,. 
ENVIRONMENTAL SERVICES 

7926 Jones Branch Dr., Suite 1100 m McLean, VA 22102 = Telephone (703) 893-4106 n FAX (703) 893-l 741 

PAR77ClLE SIZE ANALYSIS 
ASTM 0422 

Date of Analysis: 8-Sepf-94 

Projecf Name: Baker Sample ID. BG WPSDO3-02 

Bafch No: 37 Lab. ID: 25032 

Sieve Analysis 

Hydrometer Reading 

Diameta 

mm 

.074mm 

.OOSmm 

.OOImm 

Percent 

Rner 

92.10?? 

41.54% 

11.34% 

Protecting Our Environmental Future 



KernRon 
ENVIRONMENTAL SERVICES 

7926 Jones Branch Dr., Suite 1100 I McLean, VA 22102 =Telephone (703) 893-4.106 q FAX (703) 893-1741 

PARTlClLE SIZE ANALYSIS 
ASTM D422 

Date of Analysis: 7-Sepf-94 

Project Name: Baker Sample ID. BGWPSD04-01 

Batch No: 37 Lab. ID: 

Sieve Analysis 

Seive I Diameter I Percenr 

Hydrometer Reading 

Diameter 

mm 

.074mm 

.OQSmm 

.OOimm 

Percent 

Finer 

85.17% 

44.58% 

23.21% 

Protecting Our Environmental Future 



KernRon 
ENVIRONMENTAL SERVICES 

7926 Jones Branch Dr., Suite 1100 I McLean, VA 22102 n Telephone (703) 893-4106 = FAX (703) 893-1741 

PARTICILE SIZE ANALYSIS 
ASTM 0422 

Date of Analysis: 2-Sepf-94 

Project Name: Baker Sample ID. BG WPSDO4-02 

Bafch No: 37 Lab. ID: 25028 

Sieve Analysis 

Hydrometer Reading 

Diameter 

mm 

.074mm 

.OOSmm 

.OOlmm 

Percent 

Finer 

42.93% 

24.03% 

12.74% 

Protecting Our Environmental Future 



KernRon 
ENVIRONMENTAL SERVICES 

7926 Jones Branch Dr., Suite 1100 = McLean, VA 22102 = Telephone (703) 893-4106 n FAX (703;) 893-l 741 

PARTICILE SIZE ANALYSIS 
ASTM 0422 

Dafe of Analysis: 7-Sepf-94 

Project Name: Baker Sample ID. BGPLSD03-01 

Batch No:44 Lab. ID: 25280 

Sieve Analysis 

Hydromefer Reading 

Diameter 

mm 

.074mm 

OOSmm 

.OOImm 

1 

Percent 

Finer 

76.68% 

53.1m 

39.02% 

Protecting Our Environmental Future 



ENVIRONMENTAL SERVICES 

7926 Jones Branch Dr., Suite 1100 a McLean, VA 22102 mTelephone (703) 893-4106 n FAX (703) 893-1741 

PARTICILE SIZE ANALYSIS 
ASTM 0422 

Date of Analysis: 73-Sepf-94 

Projecf Name: Baker Sample ID. BGPLSD03-02 

Bafch No:44 Lab. ID: 25285 

Sieve Analysis 

S 
I 
E 
V 
E 

Hydrometer Reading 

Diameter 

mm 

.074mm 

.OQ5mm 

.OOlmm 

Percent 

Finer 

82.57% 

62.14% 

49.94% 

Protecting Our Environmental Future 



KernRon 
ENVlRONtiENTAL SERVICES 

_, ‘- 

7926 Jones Branch Dr., Suite 1100 B McLean, VA 22102 n Telephone (703) 893-4106 II FAX (703) 893-1741 

PARTICILE SIZE ANALYSIS 
ASTM 0422 

Date of Analysis: 7 1 -Sepf-94 

Project Name: Baker Sample ID. BGPLSD04-07 

Batch No:44 Lab. ID: 25278 

Sieve Analysis 

n 
Diameter 1 Percent ( 

Hydrometer Reading 

Diameter 

mm 

.074mm 

.OOSmm 

.001mm 

Percent 

Finer 

38.39% 

22-l 7A 

12.48% 

Protecting Our Environmental Future 



KernRon 
ENVIRONMENTAL SERVICES 

7926 Jones Branch Dr., Suite 1100 n McLean, VA 22102 n Telephone (703) 893-4106 = FAX (703) 893-1741 

PARTICILE SIZE ANALYSIS 
ASTM 0422 

Dafe of Analysis: IO-Aug-94 

Projecf Name: Baker Sample ID. BGPLSDO4-02 

Batch No:44 Lab. ID: 25279 

ISpectjk Gravity = 2.6500 II 
II Assumed II 

11 Moisture Content =59.9I% 1 1 

Sieve Analysis 

Hydrometer Reading 

.001mm I 18.29% 1 

Protecting Our Environmental Future 



KernROn .: 
ENVIRONMENTAL SERVICES 

7926 Jones Branch Dr., Suite 1100 = McLean, VA 22102 n Telephone (703) 893-4106 I FAX (703) 893-l 741 

PARTICILE SIZE ANALYSIS 
ASTM 0422 

Date of Analysis:8-Sept-94 

,. - 
-ri 

@ 
PrinIed on 

Recydedpppa 

Project Name: Baker Sample ID. BGCPSDWOI 

Batch No:45 Lab. ID: 25411 

Sieve Analysis 

Hydrometer Reading 

Diameter 

mm 

.074mm 

.OOSmm 

.OOlmm 

Percent 

Finer 

55.91% 

31.67oA 

17.20% 

Protecting Our Environmental Future 



ENVIRONMENTAL SERVICES 

7926 Jones Branch Dr., Suite 1100 m McLean, VA 22102 R Telephone (703) 893-4106 w FAX (703) 893-l 741 

PARTICILE SIZE ANALYSIS 
ASTM 0422 

Date of Analysis:8-Sept-94 

Project Name: Baker Sample ID. BGCPSDOl-02 

Batch No:45 Lab. ID: 25410 

Assumed 
I 

Sieve Analysis 

E #IO 2.OOOmm 97.05% 

V #20 0.8SOmm 95.78% 

Hydrometer Reading 

Diameter 

mm 

.074mm 

.OO5mm 

.001mm 

Percent 

Finer 

76.62A 

44.79?? 

25.78?? 

Protecting Our Environmental Future 



ENVIRONMENTAL SERVICES 

7926 Jones Branch Dr., Suite 1100 n McLean, VA 22102 m Telephone (703) 893-4106 I FAX (703) 893-l 741 

Project Name: Baker Sample ID. BGCPSD02-01 

Batch No:45 Lab. ID: 25412 

PARTICILE SIZE ANALYSIS 
ASTM 0422 

Date of Analysis:3-Sept-94 

Sieve Analysis 

L 
seive Diameter Percent 

No. mm Finer 

s .5” 12SOOOmm lo@?? 

I #I 4.7SOmm 99.91% 

E #lO ZlWOmm 99.71% 

V #20 0.8SOmm 99.35% 

E #40 0.42Smm 93.70% 

n60 0.25Omm 69.59?? 

n140 0.106mm 11.53% 

Hydrometer Reading 

II .oOlmm I 7.76% 11 

Protecting Our Environmental Future 



ENVIRONMENTAL SERVICES 

7926 Jones Bra&h Dr., Suite 1100 n McLean, VA 22102 m Telephone (703) 893-4106 I FAX (703) 893-l 741 

PARTICILE SIZE ANALYSIS 
ASTM 0422 

Date of Analysis: IO-Aug-94 

Project Name: Baker Sample ID. BGCPSD02-02 

Batch No:45 Lab. ID: 25413 

Sieve Analysis 

S 

Seive 
No. 

.S" 

Diameter 

mm 

I2SiMOmm 

Percent 

Finer 

loo96 ~ 

I #I 4.75Omm looo/b 

E #IO 2.OOOmm loo?? 

Hydrometer Reading 

Diameter 

mm 

.074mm 

.OOSmm 

.OOlmm 

Percent 

Finer 

16.B 

10.84% 

%58!% 

Protecting Our Environmental Future 



KernRon 
ENVIROi’dMENTAL SERVICES 

,“1. 

7926 Jones Bra&h Dr., Suite 1100 ‘m McLean, VA 22102 n Telephone (703) 893-4106 n FAX (703) 893-l 741 

PARTICILE SIZE ANALYSIS 
ASTM 0422 

Date of Analysis:8-Sept-94 

Project Name: Baker Sample ID. BGCPSD03-01 

Batch No:45 Lab. ID: 25415 

Sieve Analysis 

Hydrometer Reading 

Diameter 

mm 

.074mm 

.OOSmm 

.OOlmm 

Percent 

Finer 

35.2099 

23.1905 

16.029 

Protecting Our Environmental Future 



ENVIRONMENTAL SERVICES 

7926 Jones Branch Dr., Suite 1100 = McLean, VA 22102 n Telephone (703) 893-4106 n FAX (703) 893-1741 

PARTICILE SIZE ANALYSIS 
ASTM 0422 

Date of Analysis:8-Sept-94 

Project Name: Baker 

Batch No:45 

Sample ID. BGCPSDO3-01 

Lab. ID: 25415DUP 

Sieve Analysis 

Hydrometer Reading 

.OOSmm 22.58% - 

.OOlmm 14.5699 

Protecting Our Environmental Future 



,’ 

KernRon 
ENVlROkMENTAL SERVICES 

7926 Jones Branch Dr., Suite 1100 n McLean, VA 22102 ~Telephone (703) 893-4106 q FAX (703) 893-1741 

PARTICILE SIZEANALYSIS 
ASTM 0422 

Date of Analysis:7-Sept-94 

Project Name: Baker Sample ID. BGCPSD03-02 

Batch No:45 Lab. ID: 25414 

Sieve Analysis 

seive 1 Diameter 1 Percent 1 

S 
I 

No. 

.S” 

#I 

mm 

I29OOnun 

4.7SOmm 

Finer 

1ooFA 

100% 

E #IO 2.OOOmm 100% 
V #20 0.8SOtnm 99.01% 

E #40 0.42Smm 93.87% 

#60 0.2SOmm 79.12?? 

#I40 

I em 

0.106mm 

1 

Hydrometer Reading 

Diameter Percent 

mm Finer 

.074mm 43.88?? 

.OOSmm 28.75% 

I .001mm 19.70% 

Protecting Our Environmental Future 



7926 Jones Branch Dr., Suite 1100 = McLean, VA 22102 = Telephone (703) 893-4106 = FAX (703) 893-l 741 

PARTICILE SIZE ANALYSIS 
ASTM 0422 

Date of Analysis: 7-Sept-94 

Project Name: Baker Sample ID. 5GCPSD04-01 

Batch No:45 Lab. ID: 25408 

Sieve Analysis 

II v II g20 1 0.8SOmm 1 92.7% I 

Hydrometer Reading 

Diameter Percent 

Protecting Our Environmental Future 



KernRon 
ENVIRONfdENTAL SERVICES 

_,m . 
7926 Jones Brarich Dr., Suite 1100 n McLean, VA 22102 n Telephone (703) 893~9106 q FAX (703) 893-1741 

PARTICILE SIZEANALYSIS 
ASTM 0422 

Date of Analysis: I l-Aug-94 

Project Name: Baker 

Batch No:45 

Sample ID. BGCPSD04-02 

lab. ID: 25416 

Sieve Analysis 

Hydrometer Reading 

Diameter 

mm 

.074mm 

.OOSmm 

.OOlmm 

1 

Percent 

Finer 

11.91% 

IO.72=% 

10.01% 

Protecting Our Environmental Future 



ENVIRONMENTAL SERVICES 

7926 Jones Branch Dr., Suite 1100 n McLean, VA 22102 m Telephone (703) 893-4106 = FAX (703) 893-l 741 

PARTICILE SIZE ANALYSIS 
ASTM 0422 

Date of Analysis: 3-Sept-94 

Project Name: Baker Sample ID. BGCPSDO5-01 

Batch No:45 Lab. ID: 25407 

11 Moisture Content = 27.09% J j 

Sieve Analysis 

S 

Seive 

NO. 

.5” 

Diameter 

mm 

i2.5OtWmm 

Percent 

Finer 

loo.% 

Hydromefer Reading 

Diameter 

mm 

.074mm 

.005mm 

.OOlmm 

Percent 

Finer 

7.03% 

7.01% 

6.99?? 

Protecting Our Environmental Future 



. . 
-,. 

4% 

KernRon 
ENVIRONMENTAL SERVICES 

7926 Jones Branch Dr., Suite 1100 n McLean, VA 22102 m Telephone (703) 893-4106 I FAX (703) 893-l 741 

PARTICILE SIZEANALYSIS 
ASTM 0422 

Date of Analysis: lo-Aug-94 

Project Name: Baker Sample ID. BGCPSDOS-02 

Batch No:45 Lab. ID: 25409 

Sieve Analysis 

Hydrometer Reading 

r 

Diameter Percent 

mm Finer 

.074mm 15.66% 

.005mm 12.83% 

.OOImm 11.14% . 

Protecting Our Environmental Future 



.--. .._.. __ . ._ - . 
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paqe 25 Qf 132, 
Janice Landshor 

IT ENVIRONMEFTAL TFCHNOI,OGY 
DEVELOPMENTCENTER 
OAK RIDGE, TN 

-01 (615)4&Z-6497 

PARTICLE SIZE ANAL YSIS 

ASTM D 422 

Project Name: KEMRON Client Number: 25769 &rcsbol-al 

Project Number: 483557.01 ETDC Number: ETDC-5858 

SIEVE ANALYSIS 

C 
0 
A 

I R 

I S 
E 

I Sieve 
I 

Diameter 1 Percent 11 

No. 1 mm Finer 

3" 75.000 100.0% 

1.5" 37.500 100.0% 

0.75" 19.000 100.0% 
0.375" 9.500 100.0% 

#4 4.750 98.2% 
#lO 2.000 I 

Sieve Oiameter Percent 

No. mm Finer 

#20 0.850 55.4% 
#40 0.425 39.7% 
#60 0.250 31.6% 
#I40 0.106 23.4% 
#200 I 0.075 71.8% 

‘BASED ON DRY WEIGHT BASIS 



_ _-_----- _ -- ._. _ 
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Page 26 of 132 
Janice Landshof 
Kemron Environmental Services 
September -21, 1994 
Client Project ID: Kemron 

IT ENVIRC9NMENTAL TXXINOLOGY 
DEVELOPMENTCENTLR 
OAK RIDGE, TN 
(615) 482-649’7 

.- 

c 

20 

10 

0 

KEMRON 
U.S. STANDARD SIEVE SIZES HYDROMETER 

1r 6 b 1.v 3l4- 36” a4 #lo X20 #40#60#100#140~200 em SIEVE 

I I 

1000 100 10 1 0.1 0.01 0.001 0.0001 

PARTICLE SIZE, mm 
CLIENT SAMPLE NO.: 25769 B 

0 
U 
L 

I 
D 
E 
R 
S 

GRAVEL SAND 

ETDC SAMPLE NO.: ETDC-5858 

SILT 2 - 75 microns 

CLAY ~2 microns 

662A693 



Page 27 of '132 
Janice Landshof 
Kemron Environmental Services' 
September '21, 1994 
Client Project ID: Kemron 
ETDC Project No.: 483557.01 

IT ENVIRONMENTAL TECHNOLOGY 
DEVELOPMENTCENTER 
OAK RID%, TN 
(615) 482-6497 

PAR TIC1 E SIZE ANAL YS/S 

ASTM D 422 

Project Name: KEMRON 

Project Number: 463557.01 

Specific Gravity = 2.6500 
Assumed 1 

Client Number: 25770 QG7SDo f-03 

ETDC Number: ETDC-5659 

SIEVE ANALYSIS 

Sieve 

No. 

3” 

1.5” 

0.75” 

0.375” 

#4 

#lo 

Diameter Percent 

mm Finer 

75.000 100.0% 

37.500 100.0% 

19.000 100.0% 

9.500 100.0% 

4.750 99.6% 
2.000 89.3% 

Sieve 

No. 

#20 

#40 

Diameter 

mm 

0.850 

0.425 

Percent 

Finer 

58.8% 

43.6% 

‘BASED ON DRY WEIGHT BASIS 

6aw.693 
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Page 28 of 132 
Janice Landshof 
Kemron Environmental Services 
September 21, 1994 
Client Project ID: Kemmn 

IT ENVIRONMENTAL TECHNO:.<OGY 
DEVELOPMENT CENTER 
OAKRIDGE, TN 
(615) 482-6497 

KEMRON 

100 

90 

80 

0 

U.S. STANDARD SIEVE SIZES HYDROMETER 

11 6” 3- 1.9 314’ 3w ” #lo I20 #40160X100t1401200 G?oo6aM , 

IlllIt I i IETl it WIN I i llIlII!l I I IlId I I I I I llllI I lllll I I I I 1 

1000 100 10 1 0.1 0.01 0.001 0.0001 

PARTICLE SIZE, mm 

CLIENT SAMPLE NO.: 25770 ETDC SAMPLE NO.: ETDC-5859 

GRAVEL SAND 
B 
0 C 
u 0 SILT 2 - 75 microns 
L s 
0 B 

u 
0 c 

F CLAY 12 microns 
E L 0 0 E F 

I 0 I 
R E A A 

N 
R R 1 N 

S S E 
s s ” E 

E E LA 

662A-693 



Page 29 of 132 
Janice Landshof 
Kemron Environmental ‘Services " 
September.21, 1994 
Client Project ID: Kemron 
ETDC Project No.: 483557 .Ol 

IT ENWRONMENTAJ., TEcZNOLOGY 
DEVELOPMENTCENTER 
OAK RID-, TN 
(615) 482-6497 

PARTICLE SfZE ANAL YSIS 

ASTM D 422 

Project Name: KEMRON 

Project Number: 483557.01 

/I Specific Gravity = 2.6500 
Assumed II 

SIEVE ANALYSIS 

Client Number: 

ETOC Number: 

25771 &GTC%XL?-o/ 

ETDC-5860 

I Sieve Diameter Percent 

No. mm I 11 Finer 

I I #I40 0.106 27.2% 

#200 0.075 24.5% 

‘BASED ON DRY WEIGHT BASIS 

682A-G93 



Page 30 of 132 
Janice Landshof 
Kemron Environmental Services 

September-21, 1994 
Client Project ID: Kemron 
ETDC Project No.: 483557.01 

IT ENVIRONMENTAL TECHNOLOGY 
DEVELOP~/IENT CENTER 
OAKRIDGE, TN 

(615)482-6497' 

Bcrc s/302-o/ 

KEMRON 
U.S. STANDARD SIEVE SIZES HYDROMETER 

100 

90 

80 

70 

20 

10 

0 

l2- 6 b 1.9 3/4- 343- it4 r10 x20 #40#60#~002140#200 msEvE 

’ 
1 4 -1 * . 

I f 

I II 

1000 100 10 1 0.1 0.01 0.001 0.0001 

CLIENT SAMPLE NO.: B 
0 C 
U 0 
L B 

L-L 
0 B 
E L 
R E 
s S 

PARTICLE SIZE, mm 
25771 ETDC SAMPLE NO.: E-f-DC-5860 

GRAVEL SAND 

SILT 2 - 75 microns 

c M c F 
0 0 E F CLAY <2 microns 

I A A 0 I 
N R R I N 
E ” s s E 

E E I.4 

682A-G93 



._ .c,. 
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Page 31 of 132 
Janice Landshof 
Kemron Environmental Services .'Y 
September-21, 1994 
Client Project ID: Kemron 
ETDC Project No.: 483557.01 

IT ENVIROI’JMENTAL TEC:HNOLOGY 
3EvELOPMENTcENTER 
OAKRIDGE, TN 
(6 15) 482-6497 

PARTICLE SIZE ANAL YSJS 

ASTM D 422 

Project Name: KEMRON 

Project Number: 483557.01 

Client Number: 

ETDC Number: 

25772 OG FC SD OJ-~~ 

ETDC-5861 

II Specific Gravity = 2.6500 
Assumed /I + Moisture Content = 180.9% 

/I 

SIEVE ANAL YSIS 

I Sieve 
I 

Diameter I 
Percent 

II 
1 - 1 No. 1 mm 1 i 

3” 75.000 

1.5” 37.500 100 no/, _ 3.” I” 

I 

R 0.75” 19.000 
S 
E 

0.375” 9.500 
.+A A 7Kr-J 

I Sieve I Diameter Percent 11 

No. 

#20 

#40 

mm Finer 

0.850 58.9% 

0.425 44.5% 

I #60 0.250 
, 

] 37.8% 11 

#140 0.106 30.2% 

#200 0.075 28.1% 

‘BASED ON DRY WEIGHT BASIS 

682.4693 



Page 32 of-132 IT ESWIRONMENTAL TECHNOLOGY 
Janica Landshof DE,fELOPMENT CENTER 
Kemron Environmental Services OAKRIDGg, TN 
September.21, 1994 (6X)482-,6497 

(YJ Client Project ID: Kemon 
ETDC Project No.: 483557.01 ncrcsao~-o~ 

KEMRON 

.- 

I 
y-+&d 

. . 

100 

90 

80 

70 

0 

U.S. STANDARD SIEVE SIZES HYDROMETER 
1T 6 3- 1s 3l4” YLP #4 1110 t20 #40#60#100X140#200 Gm SIEVE 

I ,841 

t 
II 1 * ,,, . . . 

i 
. . 

E W\i . . I I 
I . [I . . 

lllll I I I I lllil I I I li IHI! I llllll~l I I //,~/II/ I I llllIl I I I Illll! I I I I III ( 7 
6 
, j j \ iiiiiiii i i j ‘I 

tttiiii; ; III’IIII I r 

1 1000 100 10 1 0.1 0.01 0.001 0.000 

PARTICLE SIZE, mm 
CLIENT SAMPLE NO.: 25772 ETDC SAMPLE NO.: ETDC-5861 

GRAVEL SAND 
0 
0 C 
u 0 SILT 2 - 75 microns 
L B 
0 B c M 

c F 
E 

E F CLAY c2 microns 
L 0 0 I A 0 , 

R E A N R I N 
S S 

R E 
s s ” E 

E E I.4 



Page 33 of.132 
Janice Landshof 
Kernron Environmental Services 
September’ 21, 1994 
Client Project ID: Kemron 
ETDC Project No.: 483557.01 

IT ENVIRONMENTAL TECHNOLOGY 

DWELGPMENTCENTER 
oMmDcq, TN 
(6X)482-6497 

PARTiCLESZEANALYS/S 

ASTMD422 

Project Name: KEMRON 

Project Number: 483557.01 

II Specific Gravity = 2.6500 
Assumed 

Client Number: 25773 L~ccI-cs~~~-~/ 

ETDC Number: ETDC-5862 

&I 

SIEVE ANALYSIS 
0 

C 

’ : 
R 
S 
E 

1 Sieve 1 Diameter 1 Percent 11 

No. 

3" 
1.5” 

0.75” 

0.375” 

mm Finer 

75.000 100.0% 

37.500 100.0% 

19.000 100.0% 

9.500 98.8% 

#4 I 4.750 1 95.9% 
#IO 2.000 1 85.4% II 

F 
I 
N 
E 

‘BASED ON DRY WEIGHT BASIS 

Sieve 

No. 

#20 

#40 

#60 

#I40 

#200 

Diameter Percent 

mm Finer 

0.850 61.8% 

0.425 46.4% 

0.250 37.6% 

0.106 22.1% 

0.075 19.6% 

662A.693 
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Page 34 of 132 
Janice LanGshof 
Kemron Environmental Services 
September 21, 1994 
Client Project ID: Kemron 

IT ENvIRO?mENTAL TEcHNoI.BoGY 
DEVELOPMENT CENTER 
OAKmqE, Tlg 
(615) 402-6497 

80 

KEMRON 
U.S. STANDARD SIEVE SIZES HYDROMETER 

37” s- 3” 1.s 3/4- 318” t(4 010 ~20 #40#60#100#1401200 QOSIM 

1000 

CLIENT SAMPLE NO.: 25773 ETDC SAMPLE NO.: ETDC-5862 

B 
0 .- 
u 
L 
D 

cc 

E 
R 
5 

100 10 1 0.1 0.01 0.001 0.0001 

PARTICLE SIZE, mm 

GRAVEL SAND 

C 
0 SILT 2 - 75 microns 
B 
B c M 

c F 0 E F CLAY ~2 microns 
L 0 I A 0 I 
E A N R I N 
s 

R E s ” E 
s 
E E M 



Page 35 of-l.32 
Janice LandshoL 
Kemron Environmental Services 
September.21, 1994 
Client Project ID: Kemron 
ETDC Project No.: 483557.01 

IT ENVIRONMEX”fAL TECHNOLOGY 
DEVELOPMENT CENTER 
oAKRIDG& TN 
(615) 482-6497 

PARTICLE SIZE ANAL W/S 

ASTM D 422 

Project Name: KEMRON 

Project Number: 483557.01 

I/ Specific Gravity = 2.6500 
Assumed 

Client Number: 25774 RC TCS 003-0~ 

ETDC Number: ETDC-5863 

SIEVE ANALYSIS 

Sieve I Diameter 
I 

Percent 
II 

No. I mm I Finer 

3” ! 75.000 1 100.0% 
I 

I 
$10 2.000 1 71.2% 

No. 

#20 

#40 

nU60 

mm Finer 

0.850 46.7% 

0.425 33.5% 

0.250 
1 

26.7% 1 

#140 0.106 19.9% 

ff7c-m 0.075 18.3% 

‘BASED ON DRY WEIGHT BASIS 

6a2A-s93 



Page 36 of 132 
Janice Landshof 
Kemron Environmental Services 
September. 21, 1994 
Client Project ID: Kemron 
ETDC Project No.: 483557.01 

IT ENVIEONMEN%U., TECHNOLOGY 
DEVELOPMENTCENTER 
oAKRID$E, T?l 
(615) 482:6497 

Aczrc SD o? -02 

KEMRON 

80 

U.S. STANDARD SIEVE SIZES HYI IROMETER 
,T- 67 3. 1 s 34” 3l6” #4 MO 120 #40X60X10011401200 e.oo*M 

1000 

CLIENT SAMPLE NO.: 

100 10 1 0.1 0.01 0.001 0.0001 

PARTICLE SIZE, mm 
25774 ETDC SAMPLE NO.: ETDC-5863 

GRAVEL SAND 

C 
0 
0 
0 c c M 

F L 0 0 E F 1 
A 0 1 

E A N I 
R R N 

S E 
5 s ” E 

E E M 

SILT 2 - 75 microns 

CLAY <2 microns 

662A693 
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Page 13 of 132 
Janice Landshof 
Kemron Environmental Services 
September.21, 1994 
Client Project ID: Kemron 
ETDC Project No.: 483557.01 

IT ENVIRONMENTAL TECHNOLOGY 
DEVELOPMENTCENTEk 
oAKRIDG& TN 
(615) 482-4497 

PARIICLE SIZE ANALYSIS 

ASTM D 422 

Project Name: KEMRON 

Project Number: 483557.01 

II Specific Gravity = 2.6500 
Assumed 

Client Number: 25763 <&GiTSbo Y-o/ 

ETDC Number: ETDC-5852 

SIEVE ANAL YSJS 

Sieve Diameter Percent 

No. 

3” 

1.5” 

0.75” 

0.375” 

#4 
#lO 

mm Finer 

75.000 100.0% 

37.500 100.0% 

19.000 100.0% 

9.500 100.0% 

4.750 99.7% 
2.000 92.2% 

E #60 0.250 53.6% 

#140 0.106 27.2% 

#200 0.075 1 20.2%. 

,., 

.A- 
L. 

-BASED ON DRY WEIGHT BASIS 
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Page 14 of-132 
Janice Landshof 
Kemron Environmental Services 
September.21, 1994 
Client Project ID: Kemron 
ETDC Project No.: 483557.01 

IT ENVIRONMENTAL TECHNOLOGY 
DEVELOPMENTCENTER 
OAKRIDGE, TN 
(615) 482-6497 

&G7-csaoq-a/ 

KEMRON 
U.S. STANDARD SIEVE SIZES HYDROMETER 

3-7 67 3” 1 .s- 3/d’ !m- it4 110 120 P40 X60X10011401200 c?cosEvE 

L-.; 

80 

I- 7o 
5 
g 60 

ii 

f5 2 5o 
ii 

s E 40 

5 

a 30 

1000 100 IO 1 0.1 0.01 0.001 0.0001 

PARTICLE SIZE, mm 
CLIENT SAMPLE NO.: 2.5763 ETDC SAMPLE NO.: ETDC-5852 

GRAVEL SAND 

C 
0 
8 
B C C L1 

F F 
L 0 E 

0 I A D I 
E & N , 

R R N 
S E 

s s ” E 

E E M 

SILT 2 - 75 microns 

CLAY c2 microns 

682A-6-93 
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Page 15 of 132 
Janice Landshof 
Kemron Environmental Services 
September.21, 1994 
Client Project ID: Kemron 
ETDC Project No.: 483557.01 

IT ENVIRONMENTAL TEC:HNOL.QGY 
DEVELOPMENTCENTER 
o=mGE, TN 
(615) 482-6497 

PARTJCLE SIZE ANALYSIS 

ASTM D 422 . 

Project Name: KEMRON 

Project Number: 463557.01 

Specific Gravity = 2.6500 
Assumed 

Client Number: 

ETDC Number: ET-DC-5853 

SIEVE ANAL YSlS 

I Sieve 
I 

Diameter 
I 

Percent 
II 

No. 

3” 

mm 1 Finer 

75.000 1 100.0% 

E #60 0.250 46.0% 

#140 0.106 28.3% 

#200 0.075 24.0% 

‘BASED ON DRY WElGHT BASIS 

662A6-93 
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Janice Landshof 
Kemron Environmental Services 
September. 21, 1994 
Client Project ID: Kemron 
ETDC Project No.: 483557.01 

IT ENVIRONMENTAL TECHNOLOGY 
DEVELOPMmTCENTEFt 
oA=J.DG& TN 
(615) 482-6497 

~C7-~S~&L/-fSL 

KEMRON 
U.S. STANDARD SIEVE SIZES HYDROMETER 

3sEvE 

111111 I 
12- 6” 3. 

100 
1s 3J.v 3ia- ‘Ld MO a20 #40#60#1001140#200 Ra 

--u 

. II 

, III I- 

I I I f! I 

b 90 j p, 1 ! i v ----- 

Ei 
. 

I i 

80 

70 

20 

IO 

0 

1000 

CLIENT SAMPLE NO.: 25764 

700 10 1 0.1 0.01 0.001 0.0001 

PARTICLE SIZE, mm 

ETDC SAMPLE NO.: ETDC-5853 

I 
GRAVEL 

I 
SAND 

SILT 2 - 75 microns 

CLAY ~2 microns 

662A693 
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Page 17 of-132 
Janice Landshof 
Kemron Environmental Services 
September. 21, 1994 
Client Project ID: Kemron 
ETDC Project No.: 483557.01 

IT ENVTRONMENTAL TECHNOLOGY 
DEVELOPMENT CENTER 
OAJmIwE, TN 
(615) 482:6497 

PARTICLE SIZE ANALYSIS 

ASTM D 422 

Project Name: KEMRON 

Project Number: 483557.01 

Client Number: 

ETDC Number: ETDC-5854 

SIEVE ANAL YSK 

I Sieve I Diameter 1 Percent 11 

No. 

3” 

mm 

75.000 

Finer 

100.0% 

F 
I 
N 
E 

Sieve Sieve 

No. No. 

#20 #20 

#40 #40 

#60 

#140 

#200 

Diameter Diameter 

mm mm 

0.850 0.850 

0.425 0.425 

0.250 

0.106 

0.075 

Percent Percent 

Finer Finer 

75.3% 75.3% 

64.4% 64.4% 

38.7% 

6.0% 

4.5% 

‘BASED ON DRY WEIGHT BASIS 
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Janice Landshof 
Kemron Environmental Services 
September-21, 1994 
Client Project ID: Kemron 

IT ~ONMENT.. TECHNOLOGY 
DEVELOPMENTCENTER 
OAK RIDGE, TN 
(6 15) 482-6497 

KEMRON 
- U.S. STANDARD SIEVE SIZES HYDROMETER 

80 

1000 

CLIENT SAMPLE NO.: 8 
0 
V 
L 

L D 
E 
R 
s 

100 IO 1 0.1 0.01 0.001 0.0001 

PARTICLE SIZE, mm 

25765 ETDC SAMPLE NO.: ETDC-6654 

GRAVEL SAND 

C 
0 SILT 2 - 75 microns 
B 
B 0 0 M 

F 
L 0 0 E F CLAY ~2 microns 

I 
E A A 0 / 

N I 
S 

R 
N . 

E 
R 

s s u E 

E E M 

6aa-693 
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Janice Landshof 
Kemron Environmental Services 
September-21, 1994 
Client Project ID: Kemron 

IT ENVIRONMENTAL TECHNOLOGY 
DEVELOPMENTCENTER 
oAxRIDGE, TN 
(6 15) 482-6497 

Project Name: KEMRON 

Project Number: 483557.01 

PARTICLE SfZE ANAL YS/S 

ASTM D 422 

Specific Gravity = 2.6500 
Assumed 

1 

SIEVE ANAL YSIS 

Client Number: 25766 B~;rcs~o~-o~ 

ETDC Number: ETDC-5855 

Sieve 

No. 

3” 

1.5” 

Diameter 

mm 

75.000 

37.500 

Percent 

Finer 

100.0% 

100.0% 

I Sieve I Diameter I Percent II 
No. 

$20 

mm 

0.850 

Finer 

77.9% I 
I 

J 

N 
x40 0.425 67.4% 

E $60 0.250 47.6% 

Xl 40 0.106 9.2% 

‘BASED ON DRY WEIGHT BASIS 

662A.&93 
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Jazice Landshof 
Kemron Environmental Services 
September .21, 1994 
Client Project ID: Kemron 
ETDC Project No.: 483557.01 

IT ENVTRONMENTAL TECHNOLOGY 
DEVELOPMENT CENTER 
OAKRIDGE, TN 
(615) 482-6497 

t3G7-c s bos-aa 

KEMRON 
U.S. STANDARD SIEVE SIZES HYDROMETER 

lT B -- 1 s- 3u- Y!Jr #4 MO a20 #40#601100#140#200 eon SIM 

100 

90 

80 

70 

: 
z 
3 60 
ii 
5 5o z 
ii 
z 
ul 40 

i2 

E 
30 

1 

I c III .I I-. 1 I I, I, , II I , 4 

I . 

1 F 
I :I 

I 
I I . . 

lllllrll I III:IIII I I: I llillll I I llllll I I I lllllIIi I I 

1000 

CLIENT SAMPLE NO.: 25766 

100 10 1 0.1 0.01 0.001 0.0001 

PARTICLE SIZE, mm 

GRAVEL SAND 

ETDC SAMPLE NO.: ETDC-5855 

SILT 2 - 75 microns 

CLAY ~2 microns 

662A-6-93 
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Page 29 of 132 
Janice Landshof 
Kemron Environmental Services 
September-21, 1994 
Client Project ID: Kemron 
ETDC Project No.: 483557.01 

IT ENVIRONMENTAL TECHNOLOGY 
DWELOPMENTCENTER 
OAK RIDGE, TN 
(615) 482-8497 

PARTICLE SIZE ANAL YSIS 

ASTM D 422 

, .“., 

Project Name: KEMRON 

Project Number: 483557.01 

Specific Gravity = 2.6500 
Assumed 

Client Number: 

ETDC Number: 

25767 Acrcsao6-o{ 

ETDC-5856 

S!EVE ANAL YSK 

I Sieve I Diameter Percent 11 

No. 

3” 

1.5” 

mm Finer 

75.000 100.0% 

37.500 100.0% 

E #60 0.250 41.7% 

#140 0.106 4.9% 

#200 0.075 2.9% 1 

‘BASED ON DRY WEIGHT BASIS 

682.4493 
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Page 22 of.132 
Janice I-andshof 
Kemron Environmental Services 
September. 21, 1994 
Client Project ID: Kemron 
ETDC Project No.: 483557.01 

IT EN-WRONMENTAL TECHNOLOGY 
DEVEL3PMENT CENTER 
OAKRIDGq TN 
(615)482-$497 

t3GrCSBoL-o/ 

KEMRON 
U.S. STANDARD SIEVE SIZES HYDROMETER 

100 

90 

80 

70 

20 

10 

0 

12. 6- 3” 1.5. 314’ 3a- el x10 x20 #40 xsoxloc I#1401200 CZM) SIEVE 

1000 100 10 1 0.1 0.01 0.001 0.0001 

PARTICLE SIZE, mm 
CLIENT SAMPLE NO.: 25767 ETDC SAMPLE NO.: ETDC-5856 

GRAVEL SAND 
B 
0 C 
U 0 SILT 2 - 75 microns 
L B 
D B 

M 
c c 

F E F CLAY <2 microns 
. . . 

L Ei;;i; y 

E E 

682A693 
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Page 23 of 132 
Janice Lar;dshof 
Kemron Environmental Services 
September 21, 1994 
Client Project ID: Kemron 
ETDC Project No.: 483557.01 

IT ENVIRc)NMENTAL TECXNOLOGY 
DEVELOPMENTCENTER 
OAK RIDGE, Tlf 
(615) 482-6497 

PARTICLE SIZE ANAL YS/S 

ASTM D 422 

Project Name: KEMRON Client Number: 25768 j3~;rc sb 0 4 ‘L3~ 

Project Number: 483557.01 ETDC Number: FTDC-5857 

SIEVE ANAL YSIS 

Sieve Diameter Percent 

No. I mm 1 Finer 

3” ! 75.000 1 100.0% 

l SASED ON DRY WEIGHT BASIS 

682A-&93 
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r=J . . I; 

Janice Landsho 
Kemron Environmental Services 
September 21, 1994 
Client Project ID: Kemron 
ETDC Project No.: 483557.01 

DFXELOPMENS CENTER 
oAKRIDq, TN 
(615) 482;6497 

GIG tc s3oL-CJLL 

KEMRON 
U.S. STANDARD SIEVE SIZES HYDROMETER 

i. 
L/ 

100 

80 

0 

IT 6” 3‘ 1.5’34-w 64 x10 t20 140 W601100W140W200 coo SIM 

y-7 
, c7 

I 
* . 

v . 

1000 100 10 1 0.1 0.01 0.001 0.000 1 

PARTICLE SIZE, mm 
CLIENT SAMPLE NO.: 25768 ETDC SAMPLE NO.: ETDC-5857 

GRAVEL SAND 
B 
0 C 
u 0 
L B 
D B 

M 
C c 

F 
E L 0 0 E F 

I 
A A 0 I 

R E N I N 
S s 

R R 
E ” E 

s s 

i 
E E M 

SlLT 2 - 75 microns 

CLAY <2 microns 

662A-693 



Page 113 of 132 IT ENWROilMENTAI. TECHNOLOGY 
Janice Landshof DEVELOPMENT CEN%‘EFI 
Kemron Environmental Services OAKRIDGE, TN 
September 21, 1994 (6151482-6497 ~/^-- \ Client Project ID: Kemron 

r 
- 
& ETDC Project No.: 483557.01 

PARTICLE SIZE ANALYSIS 

Project Nalme: KEMRON 

Project Number: 483557.01 

ASTM D 422 

.gc?-/vSD Q/--o/ 
Client Number: 26116 

ETDC Number: ETDC-5902 

>I 

SIEVE ANAL YSJS 

Sieve 

No. 

3” 

1.5” 

0.75” 

0.375” 

#4 
#lo 

Diameter Percent 

mm Finer 

75.000 100.0% 

37.500 100.0% 

19.000 100.0% 
9.500 100.0% 

4.750 99.5% 
2.000 91.4% 

F 
I 
N 
E 

I~- Sieve 

No. 

#20 

#40 

Diameter 

mm 

0.850 

0.425 

Percent 

Finer 

67.9% 

57.5% 

‘BASED ON DRY WEIGHT BASIS 

682A-s-93 
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Janice Landshof 
Kemron Environmental Services 
September 21, 1994 
Client Prdject ID: Kemron 

ITENVIRO~~ENTALTECHNOLOGY 
DEVXLOPMENTCENTE~ 
OAKRIDGE, TN 
(615) 482-6497 

100 

90 

80 

70 

5 
z 
3 60 

20 

10 

0 

KEMRON 
U.S. STANDARD SIEVE SIZES HYDROMETER 

l2- 6- b 1,s 34” 36- w $10 #20 #40#6011008140#200 am6Ev6 

-lTrTiIi I I ’ If+ll-l - ‘IIrYl I I I, I f II 1 lllIII.I 1 I !ll.l I I I I l1lllIl I I 11111II I I I I ’ 
[ !!!!!c[d~ 1 

lllll1I I I lllil I I I: IIIIIFI I\ 
. l 

llllII:l I I ;jFlll I I I llllll I I I lllllll I I I 
III / / III I I ,I 1 !H! ! III I!H! ( 

1000 100 10 1 0.1 0.01 0.001 0.0001 

PARTICLE SIZE, mm 
CLIENT SAMPLE NO.: 26116 ETDC SAMPLE NO.: ETDC-5902 

GRAVEL SAND 
B 
0 C 
u 0 SILT 2 - 75 microns 
L B 
0 B c M 

c F CLAY <2 microns 
E L 

E F 
0 0 I 0 I 

R E A A 
N R I N 

S s R E ” 
* s E 

E E Pd 

662A-693 



Page 111 of 132 IT ENVIROhMENTAL TECHN&OGY 
Janice Land&of DEVELOPraiuTCENTER 
Kemron Environmental Services OAKRIDGE, TN 

“_ . September 21, 1994 
Client Pro'iect ID: Kemron 

(615) 482-6497 

PARTKLE SiZE ANAL YS/S 

ASTM D 422 

Project Name: KEMRON 

Project Number: 483557.01 

I 
/ Specific Gravity = tzeed ] 

Client Number: 

ETDC Number: ETDC-590 1 

S/EVE ANAL YSIS 

Sieve 

No. 

3” 

1.5” 

Diameter 

mm 

75.000 

37.500 

Percent 

Finer 

100.0% 

100.0% 

Sieve Diameter Percent 

No. mm Finer 
F #20 0.850 77.4% 
I 
N 

#40 0.425 68.3% 

E #60 0.250 62.3% 

#140 0.106 52.9% 

#200 0.075 48.1% 

‘BASED ON DRY WEIGHT BASIS 

6824-e-93 



Page 112 of. 132 
Janice Landshoi 
Kemron Environmental Services 
September 21, 1994 
Client Project ID: Kemron 
ETDC Project No.: 483557.01 

ITEWA?ONMEbI%iLTECHNOLOGY 
DEVELOPME?IT CENTER 
OAKRIDGE, TN 
(615) 482-6497 

&Gn-SDo/-OZ 

KEMRON 

100 

90 

80 

70 

g 60 

iii 

E 
z !j” 
ii 

iii 
w 40 
0 

% 
30 

20 

10 

0 

12” 6 

U.S. STANDARD SIEVE SIZES HYDROMETER 

3. 1.5” 34” 389 #4 (110 I20 #40#60#100#140#200 -zm SIEVE 

Ili??xlI I llllil~I I I ’ llbll I I I I illlII I I III I I 
I ___/ tb, t 1 I . 
I i id ‘h 

II 
. 

lllllll I I llilll I I E Illll~l I I\ llllI/~l I I lllfllll I I 111111 I I I llllII I I I I 

iiiiiii j i 

1000 100 10 1 0.1 0.01 0.001 0.0001 

CLIENT SAMPLE NO.: 0 
0 C 
U 0 
I. B 

LL 
D 0 
E L 
R E 
S S 

PARTICLE SIZE, mm 
26115 ETDC SAMPLE NO.: ETDC-5901 

GRAVEL SAND 

SILT 2 - 75 microns 

c M c F 0 E 0 F CLAY <2 microns 
I A A Cl I 
N 1 R R N 
E ” s s E 

E E M 

662A-693 



Page 109 of 132 IT EXVIROiWEN’%L TECHNOLOGY 
Janice Landshof DEVLLOPMENT CENTER 
Kemron Environmental Services OAKRIDGE, TN 

I' September 21, 1994 
Client Project ID: Kemron 

(615) 482-6497 
C. 
-A 5 ETDC Project No.: 483557 .Ol L 
..J’ 

PARTICLE SIZE ANAL YSlS 

ASTM D 422 

Project Name: KEMRON 

Project Number: 483557.01 ETDC Number: ETDC-5900 

/I Specific Gravity = 2.6500 
Assumed /I 

S/EVE ANAL YS/S 

Client Number: 
/~CPVSO~ a-d 
26114 

I Sieve I Diameter 1 Pzz-ll 

1 - 1 No. 1 mm 1 Ginor 

I 0 I 3 I IO.UUU $I [ IUU.U% 

I $4 I 4.750 1 90 QOL 11 

Sieve 

No. 

#20 

#40 

#60 

#I 40 

#200 

Diameter 

mm 

0.850 

0.425 

0.250 

0.106 

0.075 

Percent 

Finer 

68.3% 

56.1% 

50.3% 

44.6% 

43.1% 

‘BASED ON DRY WEIGHT BASIS 

662A-6-93 



Page 110 of 132 IT ENvIp.OhEN%iL TECHNOLOGY 
Janice Landshof 
Kemron Environmental Services 
September 21, 1994 
Client Project ID: Kemron 
ETDC Project No.: 483557.01 

DEVELOPMENTCENTER 
OAK RIDGE, TN 
(615) 482-6497 

BG'rNSD oJ-o-0 

100 

90 

80 

5 

70 

J 
3 60 

iti 

f5 
z 5o 
ii 

g : 40 

f 
30 

10 

0 

KEMRON 
U.S. STANDARD SIEVE SIZES . HYDROMETER 

1T 6 3” 1.5’ 314. 38’ t+4 1 1110 120 #40#60#100t140#200 Qcu SEVE 

0-c c I ,286 

1 
0 

* 

. 

I : : 

1; 1 t, I 

El I\ 
. 
. * 

I 
. 

I- 

. 
/IfI I\ i i 

. 
* 

IIEI I \ 

/!I:Il~l / / Ill I I I I I I I I i 
1000 100 10 1 0.1 0.01 0.001 0.0001 

PARTICLE SIZE, mm 

CUENT SAMPLE NO.: 26114 ETDC SAMPLE NO.: ETDC-5900 

GRAVEL SAND 
B 
0 C 
U 0 SILT 2 - 75 microns 
L B 
D 8 C M 

C F CLAY ~2 microns 
E L 

E F 
0 0 I 0 I 

R E A A 
N R I N 

S s R E 
s 5 ” E 

E E M 

682A693 
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Page 107 of. 132 
janice Landshof 
Kemron Environmental Services 
September -21, 1994 
Client Project ID: Kemron 
ETDC Project No.: 483557 .Ol 

IT ENVIROiJMEWfAL TECHNOLOGY 
DEVELOPMENTCENTER 
OAKRIDGE, TN 
(615) 482-6497 

PARTKLESfZEANALYS/S 

Project Name: KEMRON 

Project Number: 483557.01 

/I Specific Gravity = 2.6500 
Assumed 

ASTMD422 

BC7-T/v sp"a-*=( 
Client Number: 26113 

ETDC Number: ETDC-5899 

jl 

SJEVE ANAL YSIS 

Sieve 

No. 

3” 

1.5" 
0.75” 

0.375” 

#4 
#lO 

Diameter Percent 

mm Finer 

75.000 100.0% 

37.500 100.0% 

19.000 100.0% 

9.500 100.0% 

4.750 98.8% 
2.000 88.5% 

1 Sieve } Diameter } Percent 11 

I #60 0.250 1 44.9% 11 

‘BASED ON DRY WEIGHT BASIS 

682A-693 
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Janice Landshof 
Kemron Environmental Services 
September 21, 1994 
Client Prdiect ID: Kemron 

JT END&MENTAL TECHNOLOGY 
mvEL0PMEj!JTCENTER 
OAKFUDGE, TN 
(615) 482-6497 

-.._ ‘. 
LJ 

100 

90 

80 

70 

i 40 ow 
z 

30 

KEMRON 
U.S. STANDARD SIEVE SIZES HYDROMETER 

12” 8 3” 1.9 34’ 318’ 1(0 110 I20 t40060#100#140#20~ 

CLIENT SAMPLE NO.: 

l1lilll I i 
I 

100 10 1 0.1 0.01 0.001 0.0001 

PARTICLE SIZE, mm 
26113 ETDC SAMPLE NO.: ETDC-6699 

SILT 2 - 75 microns 

CLAY c2 microns 



IT ENvIRONMENWiL TECHNOLOGY 
DEVELOPMENTCENTER 

Page 103 of.132 
Janice Landshof 
Kemron Environmental Services OAKRIDGE, TN 

/I., . . September 21, 1994 (615) 482-6497 
” Client Project ID: Kemron 

- 
., ̂  

Project Name: KEMRON 

Project Number: 483557.01 

PARTICLE SIZE ANAL YSJS 

ASTM D 422 

11 Specific Gravity = kzed 1 

SIEVE ANALYSIS 

Client Number: 
nc7-/vs&?3-o/ 
26112 

ETDC Number: ETDC-5897 

Sieve 

No. 

3” 

1.5” 

0.75” 

0.375” 

#4 
#lO 

Diameter Percent 

mm Finer 

75.000 100.0% 

37.500 100.0% 

19.000 100.0% 

9.500 100.0% 

4.750 99.4% 
2.000 85.6% 

Sieve Diameter Percent 

No. mm Finer 

F #20 0.850 55.4% 
I 
N 

#40 0.425 39.4% 

E ., #60 0.250 30.9% 

#140 0.106 20.3% 

#200 0.075 17.1% 

‘BASED ON DRY WEIGHT BASIS 
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Janice Landshof 
Kemron Environmental Services 
September 21, 1994 
Client Project ID: Kemron 
ETDC Project No.: 483557.01 

IT ENVIR&MEN+fAL TECHNOLOGY 
DEvEL0PMmTCENTER 
OAKRIDGE, TN 
(619482-6497 

RGi-#s&o 3-o I 

100 

90 

80 

KEMRON 
U.S. STANDARD SIEVE SIZES HYDROMETER 

1T 6” 3- l.!Y 34” 3/a- 114 MO I20 #40U60#100#140#2 ‘00 em6EvE 

l~‘~llIiiI’I”~ III:1 

1000 100 10 1 0.1 0.01 0.001 0.0001 

PARTICLE SIZE, mm 
CLIENT SAMPLE NO.: 26112 ETDC SAMPLE NO.: ETDC-5897 

GRAVEL SAND 
B 
0 C 
U 0 SILT 2 - 75 microns 
L B 
0 B c M 

c F 
E 

E F CLAY <2 microns 
L cl 0 I 

R E A A 0 I 
N 

R E 
R 4 N 

S S .s s ” E 

E E M 

662A-6.93 
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Janice Landshof 
Kemron Environmental Services 
September 21, 1994 
Client Project ID: Kemron 

IT ENVIRONMENTAL TECHNOLOGY 
DEVELOPMENTCENTER 
OAKRIDGE, TN 
(615) 482-6497 

a ETDC Project No.: 483557.01 

PARTKLESIZEANALYS/S 

Project Name: KEMRON 

Project Number: 483557.01 

Specific Gravity = 2.6500 

C 
0 
A 
R 
S 
E 

F 
I 
N 
E 

ASTMD422 

f3Gws~o3-~1~ 
Client Number: 26112/DUP. 

ETDC Number: ETDC-5898 

SIEVE ANAL YSfS 

Sieve 

No. 

3” 

1.5” 

0.75” 

0.375” 

#4 
#lo 

Diameter Percent 

mm Finer 

75.000 100.0% 

37.500 100.0% 

19.000 100.0% 

9.500 100.0% 

4.750 99.8% 
2.000 80.6% 

Sieve 

No. 

#20 

#40 

#60 

#140 

#200 

Diameter Percent 

mm Finer 

0.850 53.4% 

0.425 41.4% 

0.250 35.0% 

0.106 27.0% 

0.075 25.2% 

‘EASED ON DRY WEIGHT BASIS 

662A-6-93 



Pase 106 of 132 IT ENVIRONMENTAL TECHNOLOGY 
Janice Landshof 
Kemron Environmental Services 
September 21, 1994 
Client Project ID: Kemron 
ETDC Project No.: 483557.01 

DEVELOPMENTCENTER 
OAKRIDGE, TN 
(615) 482-6497 

nLSm.Ps OB3-0d 3 

KEMRON 
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CLIENT SAMPLE NO.: 

100 10 1 0.1 0.01 0.001 0.0001 

PARTICLE SIZE, mm 
26112/DUP. ETDC SAMPLE NO.: ETDC-5898 

GRAVEL 
I 

SAND 

SILT 2 - 75 microns 

CLAY ~2 microns 

662A-693 



Page 115 of 132 IT ENW?&MENTAL TECHNOLOGY 
Janice Landshof DEVELOPMENTCENTER 
Kemron Environmental Services 
September 21, 1994 

OAKRIDGE, TN 
.I i, 

Client Project ID: Kernron 
(615) 482-6497 

tg& ETDC Project No.: 483557.01 

.- _. 

PAR T/CL E SJZE ANAL YSJS 

ASTM D 422 

Project Name: KEMRON Client Number: 

Project Number: 483557.01 ETDC Number: 

SJEVE ANAL YSJS 

Sieve 

I 

Diameter 

No. mm 

Sieve 

No. 

#20 
#40 

#60 
#I 40 

#200 

Diameter Percent 

mm Finer 

0.850 57.1% 

0.425 45.8% 

0.250 40.8% 

0.106 35.9% 

0.075 34.8% 

‘BASED ON DRY WEIGHT BASIS 

682A-6.93 



KEMRON 
U.S. STANDARD SIEVE SIZES HYDROMETER 
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Page 116 of 132 
Janice Landshof 
Kemron Environmental Services 
September 21, 1994 
Client Pro.ject ID: Kemron 
ETDC Project No.: 483557.01 

IT ENVIROtiENTAL TECHNOLOGY 
DEVELOPMENTCENTER 
OAKRIDGE, TN 
(615) 482-6497 
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PARTICLE SIZE, mm 
CUENT SAMPLE NO.: 26117 ETDC SAMPLE NO.: E-j-DC-5903 

GRAVEL SAND 
B 
0 c 
U 0 SILT 2 - 75 microns 
L B 
D B c M 

c F E F CLAY ~2 microns 
E L 0 0 I 0 I 
R E A A 

N R I N 
S S R E ” E 

s s 

E E M 

6 

682A-6-93 
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Janice Landshof 
Kemron Environmental Services 
September 21, 1994 
Client Project ID: Kemron 
ETDC Project No.: 483557 -01 

IT ENVIRONMENTAL TEC:HNOLOGY 
DEVELOPMENTCENTER 
OAK RIDGE, TN 
(6 15) 482-6497 

PARTICLE SIZE ANAL YSK 

ASTM D 422 

Project Name: KEMRON Client Number: 26361 rc3cr~lsD o Y-or 

Project Number: 483557.01 ETDC Number: ETDC-5871 

SIEVE ANAL YSIS 

1 Sieve 1 Diameter 1 Percent 11 

No. mm Finer 

3” 75.000 100.0% 

Sieve 

No. 

#20 

Diameter 

mm 

0.850 

Percent 

Finer 

87.9% 

#40 0.425 83.2% 

#60 0.250 73.4% 

#I40 0.106 58.8% 

#200 0.075 56.3% 

‘BASED ON DRY WEIGHT BASIS 

662A-893 
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Janice Landshof 
Kemron Environmental Services 
September 21, 1994 
Client Project ID: Kemron 
ETDC Project No.: 483557.01 

ITENVIRONMENTALTECHNOLOGY 
DEVELOPMENTCENTER 
OAKRIDGE, TN 
(615) 482-6497 

,BC‘r/3Si)O%w~ 
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CLIENT SAMPLE NO.: 26361 

GRAVEL 
E 
0 C 
U 0 
L B 
D 8 c F 
E L 0 I 
R E A N 
S S 

R E 
s 
E 

1 0.1 0.01 0.001 0.0001 

PARTICLE SIZE, mm 

ETDC SAMPLE NO.: ETDC-5671 

SAND 

i 

c M 
0 E F 
A D 
R N 
s 0 E 

E u 

SILT 2 - 75 microns 

CLAY ~2 microns 

%?A693 
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Janice Landshof 
Kemron Environmental Services 
September 21, 1994 
Client Project ID: Kemron 
ETDC Project NO.: 483557.01 

ITENVIRONMENWLL TECHNOLOGY 
DEVELOPMENT CENT= 
OAKRIDGE, TN 
(615)482-6997 

PARTICLE SIZE ANAL YSIS 

ASTM D 422 

,., i* 

Project Name: KEMRON 

Project Number: 483557.01 

Specific Gravity = 2.6500 
Assumed II 

ETDC Number: ETDC-5872 

SIEVE ANALYSIS 

Client Number: 26362 &zTfisboY-~2 

Sieve 1 Diameter 1 Percent 11 

1 I Finer 
C No. mn 

0 3" 75.000 100.0% 

A 1.5" 37.500 100.0% 

R 
S -.-. - 
E 

#4 ._. -- 

Sieve 

No. 

Diameter 

mm 

Percent 

Finer 

I 
F #20 0.850 98.63 
I 

N 
#40 0.425 96.8% 

II 

I 
. 

E #60 0.250 93.3% 

#140 0.106 85.3% 

‘BASED ON DRY WEIGHT BASIS 

682A-693 
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Page 54 of 132 
Jani.ce Landshof 
Kemron Environmental Services 
September 21, 1994 
Client Project ID: Kemron 
ETDC Project No.: 483557.01 

IT ENViRONMENTAJi TECHNOLOGY 
DEVELOPMENTCENTER 
OAKRIDGE, TN 
(615) 482-6497 

&G~/vsL3oy-o~ 

!\-- 

KEMRON 
U.S. STANDARD SIEVE SIZES HYDROMETER 
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CLIENT SAMPLE NO.: 

s 
0 
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E 
R 
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100 10 1 0.1 0.01 0.001 0.0001 

PARTlCLE SIZE, mm 
26362 ETDC SAMPLE NO.: ETDC-6672 

GRAVEL SAND 

C 
0 

SILT 2 - 75 microns 

B 
B c M 

t F 0 i F CLAY ~2 microns 
L 0 I 

A * 0 I 
E N I N 

S 
R E 

R 

5 s ” E 

E E F.4 

682A-693 



Page 63 of.132 ITENVIRONM~?ALTEC:HNOLOGI 
Janice 1;andshof DEVELOPMENT CENTER 
Kemron Environmental Services OAKRIDGE, TN 
September 21, 1994 (615) 482-6497 

T” I%. Client Project ID: Kemon 
. ETDC Project No.: 483557.01 

PARTICLE SIZE ANAL YS/S 

ASTM D 422 

Project Name: KEMRON Client Number: 

Project Number: 483557.01 ETDC Number: 

26367 ~e-/vsi.a~s-~ / 

ETDC-5677 

SIEVE ANALYSIS 

Sieve Diameter Percent 

No. 
3” 

I mm Finer 

! 75.000 100.0% 

1.5” 37.500 100.0% 

0.75” 19.000 100.0% 

0.375” 9.500 100.0% 

$4 4.750 95.9% 
370 2.000 86.4% 

r Sieve Diameter Percent 

No. mm I 111=1 I 

x20 0.850 

#40 0.425 

‘BASED ON DRY WEIGHT BASIS 

682A-6.93 
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Janice Landshof 
Kemron Environmental Services 
September 21, 1994 
Client Prdject ID: Kemron 
ETDC Project No.: 483557.01 

IT FNVIRONMENTAL TECHNOLOGY 
DEVELOPMENT CENTER 
OAK RIDGE, TN 
(613482-6497 

8GWJSDcM'-0, 

KEMRON 
U.S. STANDARD SIEVE SIZES HYDROMETER 

100 

80 

CLIENT SAMPLE NO.: 

100 10 1 0.1 0.01 0.001 0.0001 

PARTICLE SIZE, mm 

ETDC SAMPLE NO.: ETDC-5877 

GRAVEL 

I 

SAND 

C 
i 

F 

N 
E 

SILT 2 - 75 microns 

CLAY <2 microns 

662A-G93 



Paae 65 of 132 IT ElWROiJMENTAL TECHNOLOGY 
JaGice Landshof DEVELOPMENTCENTER 
Kemron Environmental Services oAKRIDGE,TN 
September 21, 1994 ,-* >, (615) 482-6497 m Client Project ID: Kemron @ 
ETDC Project No.: 483557 .Ol 

PART/CL E SIZE ANAL YSfS 

Project Name: KEMRON 

Project Number: 483557.01 

ASTM D 422 

eG-r/-J sbosj--c3r& 
Client Number: 26367/DUP. 

ETDC Number: ETDC-5878 

>I 

SIEVE ANALYSIS 

Sieve Diameter Percent 

No. 

3” 

1.5” 

0.75” 

0.375” 

#4 
#lO 

mm Finer 

75.000 100.0% 

37.500 100.0% 

19 .ooo 100.0% 

9.500 99.4% 

4.750 97.3% 
2.000 86.3% 

Sieve Diameter Percent 

No. 

#20 

mm Finer 

0.850 68.6% 
I 

#40 0.425 1 45.2% 

X60 0.250 1 22.7% 

#140 0.106 5.0% 

#200 0.075 3.8% 
, 

‘BASED ON DRY WEIGHT BASIS 

682A-&93 
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Janice Lanbhof 
Kemron Environmental Services 
September 21, 1994 
Client Pro'ject ID: Kemron 
ETDC Project No.: 483557.01 

IT ENVIR&iMENTAL TECHNOLOGY 
DEVELOPIWNT CENTER 
OAKRIDGE, TN 
(615) 482-6497 

/3G?-~SAo.pO/b 

KEMRON 
U.S. STANDARD SIEVE SIZES HYDROMETER 
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CLIENT SAMPLE NO.: 

100 10 1 0.1 0.01 0.001 0.0001 

PARTICLE SIZE, mm 
26367/DUP. ETDC SAMPLE NO.: ETDC-5676 

GRAVEL SAND 

C 
0 SILT 2 - 75 microns 
B 
B 

M 
c c 

F CLAY <2 microns 
L 

E 
0 0 F 

I 
E A A 0 I 

N 
R E R , N 

s s s ” E 
E E M 

662A-6-93 
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Page 61 of 132 
Janice Landshof 
Kemron Environmental Services 
September 21, 1994 
Client Project Ia: Kemron 
ETDC Project No.: 483557.01 

IT ENVIROhMENTAL TECHNOLOGY 
DEVELOPMENT CENTER 
OAKRIDGE, TN 
(615) 482-6497 

PART/CL E SIZE ANAL YSJS 

ASTM D 422 

Project Name: KEMRON 

Project Number: 483557.01 

Specific Gravity = 2.6500 
Assumed 

Client Number: 

ETDC Number: ETDC-5876 

SIEVE ANAL YSIS 

Sieve Diameter Percent 

Sieve Diameter Percent 

Nn. mm Finer I 
t= 

. _-- I I 

#20 0.850 61.8% 

#40 0.425 40.6% 
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Janice Landshof 
Kemron Environmental Services 
September 21, 1994 
Client Project ID: Kemron 

IT ENVIRdNMENTAL TECHNOLOGY 
DEVELOPMENT CENTER 
OAK RIDGE, TN 
(615) 482-6497 

100 

90 

80 

KEMRON 
U.S. STANDARD SIEVE SIZES HYDROMETER 

3- 1.5” 314” 3w M 1110 820 #40#60#100#140#200 a00 SIEVE 

1000 100 10 1 0.1 0.01 0.001 0.0001 

PARTICLE SIZE, mm 
CLIENT SAMPLE NO.: 26366 ETDC SAMPLE NO.: ETDC-6676 

B 
GRAVEL SAND 

0 C 
U 0 SILT 2 - 75 microns 
L B 
D B c c M 

E 
F 

L 0 0 E F CLAY <2 microns 
I D I 

R E A A N 
S S R R I N 

E s * ” E 
E E M 

SaA-693 
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Janice Landshof 
Kemron Environmental Services. 
September 21, 1994 
Client Project ID: Kemron 

IT ENVIRONMENTAL TECHNOLOGY 
DEWLOPMENT CENTER 
OAK RIDGE, TN 
(615)482-6497 

c% ETDC Project No.: 483557.01 

PARTICLE SIZE ANAL YS/S 

ASTM D 422 

Project Name: KEMRON 

Project Number: 483557.01 

I------ 1 
II Specific Gravity = 2.6500 

Assumed II 

Client Number: 26363 L~G~-~Is.&/~-oI 

R-DC Number: ETDC-5873 

/IT 

SIEVE ANAL Y-S/S 

Sieve Diameter 

No. mm 

3” 75.000 

1.5” 37.500 

0.75” 19.000 

0.375” 9.500 

#4 4.750 
#lo 2.000 

, 
Percent 

Finer 

100.0% 

100.0% 

100.0% 

100.0% 

99.2% 
96.2% 

Sieve 

No. 

Diameter 

I 

Percent 

mm Finer 

#20 i 0.850 1 86.2% 

‘BASED ON DRY WElGHT BASE 
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Page 56 of 132 
Janice LaIsdshof 
Kemron Environmental Services 
September 21, 1994 
Client Pro.ject ID: Kemron 

IT ENVIRONMENTAL TECHNOLOGY 
DEVELOPMENT CENTER 
OAKRIDGE, TN 
(615) 482-6497 

KEMRON 
U.S. STANDARD SIEVE SIZES HYDROMETER 

3” 1 s- 31*- 3/a- n4 I#10 t20 #40#60#100#1402200 Goa SEv6 
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CLlENT SAMPLE NO.: 

- 

t.J 

100 10 1 0.1 0.01 0.001 0.0001 

PARTICLE SIZE, mm 
26363 ETDC SAMPLE NO.: ETDC-5873 

GRAVEL SAND 

SILT 2 - 75 microns 

IJ C c F 0 E F CLAY ~2 microns 
0 , A 0 I A N R R I N 

E s ” s E 

E E M 

662A-693 
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Page 59 of 132 
Janice Landshof 
Kemron Environmental Services 
September 21, 1994 
Client Project ID: Kemron 
ETDC Project No.: 483557.01 

IT ENVIRCNMENTAL TECHNOLOGY 
DEVELOPMENT CWi?ER 
OAK RIDGE, TM 
(615) 482-6497 

PART/CL E SIZE ANAL YSIS 

ASTM D 422 

Project Name: KEMRON 

Project Number: 483557.01 

Specific Gravity = 2.6500 
Assumed 

Client Number: 26365 13~74 sa 04-02 

ETDC Number: ETDC-5875 

ET 

SIEVE ANALYSIS 

Sieve Diameter 

No. mm 

3” 75.000 

1.5” 37.500 

0.75” 19.000 

0.375” 9.500 

#4 4.750 

#lo 2.000 

Percent 

Finer 

100.0% 

100.0% 

100.0% 

99.6% 

98.6% 
94.0% 

I 

N 
#40 0.425 54.4% 

E #60 0.250 27.7% 

#140 0.106 3.4% 

#200 0.075 2.2% 

‘BASED ON DRY WEIGHT BASIS 

682A-693 
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Janice Landshof 
Kemron Environmental Services 
September 21, 1994 
Client Project ID: Kemron 

IT ENVIRONMENTAL TEC?73JOLOGY 
DEVELOPMENT CENTER 
OAKRIDGE, TN 
(615)482-6497 

KEMRON 

80 

U.S. STANDARD SIEVE SIZES U.S. STANDARD SIEVE SIZES HYDROMETER HYDROMETER 

‘IT b b 1.5” 3/4- 318’ u4 1.5” 3/4- 318’ u4 MO MO X20 #40#601100#1401200 X20 #40#601100#1401200 ~200 SJEVE ~200 SJEVE 

1000 

CLIENT SAMPLE NO.: 

100 10 1 0.1 0.01 0.001 0.0001 

PARTICLE SIZE, mm 
26365 ETDC SAMPLE NO.: ETDC-5875 

GRAVEL SAND 

SILT 2 - 75 microns 

M 
c c F 0 E F CLAY <2 microns 
0 I 
A * 0 I 

N 
R E R I N 

5 ” .s E 
E E M 

.I 

682A-6-93 



APPENDIX K 
FIELD DATA FORMS 



SAMPLING STATION CHARACTERIZA~ON DATA SHEET 

StationNumb&: b~dpS&~~l Date: se4-9'd Time: 

Samplere: &ha Sl . W 33 
Water Body: G 

Date: % d- 9 J Time: 1q33 
. 

‘36 nd State: VA 

Sample Type: Fish 

SAMPLING EQUIPMENT Seine Gill Net 

Rimuian ZoneAnstream Features 

Predominant Surrounding Land Use: m Urban Industrial Other: 

Shore Vegetation: tic I 6 ti ‘?~Iu. Qld MU khb ay. elm I TarrGmw7 

brqbcrr,@~&-, md%w, c-&i?il so& ohA 

Aquatic Vegetation: 

Estimated&ream Widfi 50 ft Est. StreamDepth: 4) l & ft Riffle: - *- ft Rum - . ft Pool* -’ ft 

StreamType: Cold Water G-1 Velocity: - Chsnnelized: Yes- No _ 

Canopy Cover. 
c?i3 P=tJYOpen Partly Shaded Shaded 

Sediment/Substrate: 

Sediment Odors: Normal Sewage Petroleum Chemical c-3 Other: 

Sediment Oils: m Slight Moderate Profuse HNu 

Ponar Grab Number of Jars Filled with Sediments Replicate: #1: I Replicate #2: a Replicate #3* z *- 

Sediment Dewriptiom c&e- apti& 5 ;I4- 
4 

Water A 

(micromhoakm) 

Water Odonx Petroleum 

Water Surface Oils: Slick Sheen 

&mica1 Other: 

Turbidity: Clear cG%T Turb:d ‘zue tazr Color. ft. - 

Weather Conditions: h&q ti hn+ QM~ Tide: In out 
f I I 

4 
1bCaxkd IM Yo 



SAMPLING STATION CHARACTERIZATION DATA SHEET 

Station Number: 0tLJPsLJISDo;l Date: $-A*94 

Date: *-a-v/ 

Sample Type: 

SAMPLING EQUIPMENT Seine Gill Net Ponar 

Riparian ZoneLlnstream Features 

Predominant Surrounding Land Use: @ Urban Industrial Other: 

ShoreVegetation: ‘LI or*) ‘~~D/cLc, bd mu/&. k/* 

Al& 
4 . 

I* /- 

Aquatic Vegetation: 

Estimated Stream Width: ft Est. Stream Depth: g-2- ft Riffle: ft ft Run: ‘- ft Pool - -- 

StreamType: Cold Water Warm Water Velocity: - Charmelizedz Yes _ No _ 

Canopy Cover: Partly open Partly Shaded Shaded 

Sediment/Substrate: 

Sediment Odors: @ Sewage Petroleum Chemical Anaerobic Othec .S\$L$ AY)P~Q~ bib 
Sediment Ohs: Q.izq Slight Moderate Profuse I-mu 

Ponar Grab: Number of Jars Filled with Sediments A Replicate: #l: - x. Replicate #2: - i Replicate #3: - 

Sediment Description: 

Water Odors: 

Water Surface Oils: 

Turbidity: 

Weather Conditions: 

I;t ft. 

Water Color: p&Iv! +;bl+ 

Tide: In out 



SAMPLING STATION CHARACTEREZATION DATA SIXEET 

Station Number: RL UP’W SDb3 Date: g-d-94 The:. f 300 ~?C/ l-5.52 

Samplers: AM , I;f ’ A-6’ b&y Date: 8 -2-9c/ Time: 154D 
Water Body: tmd 49x Th State: county: 

Sample Type: Fish CBenthic Macroinvertebr< 

SAMPLING EQUIPMENT: Seime Gill Net 

Riparian Zon~nstream Features 

Predominant Surrounding 

Shore Vegetation: \I& 
r 

Industrial Other: 

Aquatic Vegetation: - . 

EstimatedStream Width: 40 ft Eat Stream Depth: 7.3 ft Riflle: ft. .Run: ft POOP ft *- 

Stream Type: Cold Water @CiZiGi> Velocity: Channelire& Yes _ No _ 

Canopy Cover: m Partly Open Partly Shaded Shaded 

Sediment/Substrate: 

Sewage Petroleum Chemical Anaerobic Other: 

Sediment Oils: Slight Moderate Profuse HNu 

Ponar Grab Number of Jara Filled with Sediments f Replicate: #1: - Replicate #2: a.. I - Replicate #3: __ 

Sediment Description: 1w i f’ S it ‘id/ 6t aanit’ dhi3 /&tW. aO% 

Water Odors: 
0 

Normal Sewage Petroleum Chemical 0 ther: 

Water Surface Oils: 

Turbidity: Clear 

Weather Conditions: h u d Tide: In Out I 



SAMPLING STATION CHARACTERIZATION DATA SHEET 

StationNumber: ~d~%kk& Date: 

Date: 

State: 

Sample Type: Fish .Benthic Macroinverte-brate 

SAMPLING EQUIPMENT? Seiie GillNet Ponar Kemmerer 

Rioarian Zonekstream Features 

Shore Vegetation: 

Other: 

Aquatic Vegetation: 

Estimated Stream Width: Est. Stream Depth: 2 ? ft Riffle: * ft .Rum - ft Pool/~~ 

StWItlType: Velocity: Channelized: Yes _ No _ 

canopy cover: Partly open Partly Shaded Shaded 

,Sediment/Substratez 

Sediment Odorsz a Sewage Petroleum Chemical Anaerobic Other: 

Sediment Oilsz s Slight Moderate Profuse HNU 

Ponar Grab: Number of Jars Filled with Sediments Replicate: #k 2 Replicate #2: 1 Replicate #3: 

Sediment Description: ClacL1fQm+: clQ+rMa~ *t&o- ia 
*au oEtahb;r c; 

w: 

(micromhoskm) 

f 

I I I I I 

I I 

Water Odors: w Sewage Petroleum Chemical Other: 

Water Surface Oils: Slick 

Turbidity: @ys> z ‘zue fk Water Color: 

Weather Conditions: reew P p&q/, ho+ Tide: In 
41 

a iiw 



SAMPLING STATION CHARACTERIZA~ON DATA SHEET 

Samplers: fl ms . n Cp. ti =T=r 

Water Body: 

Sample Type: Fish .Benthic Macroinvertebrate 

SAMPLJNG EQUIPMENT: Seine GillNet Ponar Kemmerer Sediment Corer Spoon Other: 

Riparian Zonellnstream Features 

PredominantSurroundingLandDse: @TJ&rr FT Aother: 

Shore Vegetation: 33hccK sihh CL, 

Aquatic Vegetation: - . 

Estimated Stream Width: 

Partly Shaded Shaded 

Sediment/Substrate: 

Sediment Odors Normal 

8 

Sewage Petroleum Chemical Anaerobic Other: 

Sediment CS: Absent Slight Moderate Profuse HNu 

Ponar Grab: Number of Jars Filled with Sediments 1 Replicate: #I: - Replicate #2: 1. Replicate #3: 
l 

Sediment Description sN\all SumpIP s;‘b91; Gk s,tl& w&l 

*ca OF brsl&C3 
_. V 

(micromhoskm) 

, 

Water Odors: m Sewage Petroleum Chemical Other: 

Water Surface Oils: a Se&k i-t. 

Turbidity: Opaque Water Color: - 

Weather Conditions: Tide: . In out 
/ 

comments:?~~ \oChd DM AF&~ C4-T 4zv-e - 



SAMPLJNG STATION CHARACTERIZATION DATA SHEET 

Sample Type: Fish .Benthic Macroinvertebrate 

SAMPLING EQUIPMENT Seiie GillNet Ponar 

Riparian Zone/in&ream Features 

PredominantSurroundingLand Use: 

Kemmerer en @> 

Shore Vegetation: 

WI U;” 

adc VIA , 9 

al AOther: 

WuEPiCa@3 

h I 

0 lu 
/ P 

Aquatic Vegetation: 

Estimated Stream Width: %t Est.StreamDepthz tis ft. lZif& /*St .Ru&??&ft tiool:&&&t 

StreamType: Cold Water Channelized: Yes- No, 

Canopy Cover: Open Partly Shaded Shaded 

SedimentJSubatrat.ez 

Sediment Odors: ormal Sewage 

Es 

Petroleum Chemical Anaerobic Other: 

Sediment Ok Absent Slight Moderate Profuse HNU 

Ponar Grab: Number of Jars Filled with Sediments I Replicate: Cl: - Replicate #2: I Replicate #3: A!-- 

Sediment Description: 

Inad-hi~S -. 

I 

I I I I I 
I I 

Water Odors: fi?Q Sewage Petroleum Chemical Other: 

Water Surf&e Oils: Slick Sheen B Secchk 2 ft. 

Turbidity: Clear Slightly Turbid Watercolor: 

Weather Conditions: #UC a 

w Opaque 

d Svhnd 

9 r- %& 

Tide: In out 

, 



SAMPLING STATION CHARACTERIZATION DATA SHEET 

StationNumber~ BG cPsk)/mo [ Date: 

Date: 8- b”qq 

state: 

Sample Type: Fish .Benthic Macroinvertebrate 

SAMPLING EQUIPMENT: Seine GillNet Ponar Kemmerer Sediment Corer Spoon 

Rioarian Zone/In&ream Features 

Predominant Surrounding Land Use: m Urban Industrial 

ShoreVegetation: a**6t] &rl,m . dtd d#d , 5 bCa 

-L?xk!!J17 h i biscus 
Aquatic Vegetation: 

Estimated Stream Width: @@*fi Eat. Stream Depth: 1 ft RiEle: - ft Run: 90s ft &l: &&‘t 

Chaanelized: Yes _ No% 

Partly Open Partly Shaded Shaded 

Sediment/Substrate: 

Sewage Petroleum Chemical Anaerobic Other: 

Slight Moderate Profuse HNU 

Ponar Grab: Number of Jars Filled with Sediments 3 Replicatez #k - Replicate #2: 3 Replicate #3- c3 -- 

Sediment Description: 

%8” f S&ndcr-CILtJ T~o&# Omanic &bri+, -_ 

Water -- 

Water Odora 

Water Surface Oils:’ 

Turbidity: 

Weather Conditions: 

Slick 

Petroleum Chemical Other: 

Sheen @Z) Secchk MA . ft. , ~ bc fy-b 

Turbid Opaque Water Color: 0 b ‘G c’s 

Tide: In out 
+cceJ 



SAMPLING STATION CHARACTERIZATION DATA SHEET 

8tc Pswlsim~ Station Number: Date: a*L*9L/ 

Samplers Am8 hrd Xi4 6 Date: 8*bL?C/ 

Water Body: l!3#3zuerL /‘rub& state: county: 

Sample Type: Fish .Benthic Macroinvertebrate Sediment Surface Water 

SAMPLING EQUIPMEN’R Seine GillNet Ponar Kemmorer Sediment Corer Spoon Other: 

Rinarian Zone/B&ream Features 

Predominant Surrounding Land Use: 

Shore Vegetation: 

4?Zm, 

Aquatic Vegetation: 

EstimakdStream Width: &ft Est. Stream Depth: 1-2 ft Riffle: aft Run: a fi Pooh aft 

StreamType: Cold Water 

Canopy Cover: Open 

@z2pn Velociw fi~;;~d~elizeb Y.ss Nag 

Sediment/Substrate: . 

Sediment Odors: Normal a Sewage Petroleum Chemical Anaerobic Other: 

Sediment 0’ih-x Slight Moderate Profuse HNu 

Ponar Grab: Number of Jars Filled with Sediments / Replicatez #L: - Replicate #2: Replicate #Sz 

Sediment Description: 

Water A 

(micromhoakm) 

Water Odors: @Zi> Sewage Petroleum ChemicaI Other: 

Water Surface Oils: Slick Sheen 

(“7 

@ Secchk C lee 4b&qft. 

Turbidity: Clear Slightly Turbid Turbid Opaque Water Color: 

Weather Conditions: Tide: In 

Lm 

f-l--i>bP itil T?hL I 



. 

SAMPLING STATION CHARACTERIZATION DATA SHEET 

Station Number:- 

Samplers: AmA a& n I- Date: X-b-9 
State: v4 county: 

Sample Type: Fish .Benthic Macroinvertebrate 

SAMPLING EQUIPMEm &me GillNet Ponar Kemmerer Sediment Corer Spoon 

Riparian ZoneAnstream Features 

PredominantSurroumiing Land Use: m Urban 

Shore Vegetation: uPdmbrCS .rpd m+d . 
Industriz 

h&m4 J dovL+3oorJ’ 
Aquatic Vegetation: - . 

Estimated Stream Width: 3. ft Est. Stream Depth 1-4 ft Rime: at Rum @aft Pooh &ft 

Strt?alll~ Cold Water Warm Water Velocity7 l% tnr Chaunelized: Yes$ No, 

canopy cover? Q-J- Partly open Shaded 

Sediment/Substrate: 

Sediment Odorsr ormal Sewage 

23 

Petroleum Chemical Anaerobic Other. ’ 

Sediment C’ils: Absent Slight Moderate Profuse HNU 

Ponar Grab: Number of Jars Filled with Sediments I Replicatez #I: - I Replicate #2: - Replicate #3: L 
. - 

SedimentDescriptiom Sav\du - 9LLJ P /ati , 11 &I 

d 

k DfeavliC aleb 
t 

J 
Pi<, 

Water Odors: m Sewage Petroleum Chemical Other: - 

Water Surface Oih: Slick Sheen No& Secchk ft. 

Turbidity: Clear Slightly Turbid 
23 

Turbid Opaque Water Color: _1? *Orr)h 
U 

Weather Conditions: Tide: In but 



ON CHARACTERIZATION DATA SHEET 

Sample Type: Fish Benthic Macroinvertebrate 

SAMPLING EQUIPMENT: Seine GilINet Ponar Kemmerer Sediment Corer Spoon 

Riparian Zone/In&ream Features 

Predominant Surrounding Land Use: 

Shore Vegetation: 

Fq6,z Industrial Other: 

Alot AVhf/Q 

Aquatic Vegetation: 

Estimated Stream Width: b-7 ft Est. StreamDepth: 0 l 5 ft Rime: 5% ft Rur&%l ft Pool: 0 f’t 
. 

StreamType: Cold Water Warm Water Velocitg: ?y! fr) I M& No _ B 
Chsnnelizedz Yes _ 

Canopy Cover: Open Partly Open Partly Shaded (ZizizJ 

Sediment/Substrate: 

Sediment Odors: ormal 8 Sewage Petroleum Chemical Anaerobic Other: 

Sediment Oils Absent Slight Moderate Profuse HNu 

Ponar Grab: Number of Jars Filled with Sediments Replicate: #l: I __ Replicate 82: 1. : Repl&te#3: AL 

Sediment Description: 3-d. !&k dehrb. -fl,A!!buqmwt~ 

Water A 

Water Odors: N Sewage Petroleum Chemical Other: 

Water Surface Oilsz Slick Sheen ft. 

Tubidity: Water Color: 

Weather Conditions: Tide: In out I J 



SAMPLING STATION CHARACTERIZAMON DATA SHEET 

Station Number: Date: 

Samplers: . 

Water Body: \lOPA? state: 
f 

Sample Type: Fish .Benthic Macroinvertebrate 

SAMPLINGEQUIPMENT: Seine GillNet Ponar 

R&in ‘an Zone&&ream Features 

Ke~e~Sedirne&$?~~~ 

Predomimmt Surrounding Land Use: Urban Industrial Other: Qd i ateu\f 6 c&k/ %-&kt)/ 

Shore Vegetation: dodpp. s rd 
Z&L &ntJ drcLu, 12-h 

4 / 

Aquatic Vegetation: - . 

EstimatedSt.ream Width: 7 g ft Est., Stream Depth: ( 0.5 ft Rime: &-sft Run&% ft Pool: _. ft 

StreamType: Cold Water Velocity: &&&! Charmelized: Yes _ Nox 

canopy cover: Open P=tJYOpen PartlyShaded 

Sediment/Substrate: 

Sewage Petroleum Chemical Anaerobic Other: 

Sediment (459: Slight Moderate Profuse HNu 

Ponar Grab: Number of Jars Filled with Sediments i Replicate: #k - Replicate #2: 

Sediment Description ‘5 4 nd L3 
* 

drGan,c Abri3 amd 
I kJ 

Water A 

Water Odors: @ZZ) Sewage Petroleum Chemical Other: - 

Water Surface Oils: Slick Sheen @ Qecchiz ft. 

Turbidity: Turbid Opaque Water Color: - 

Weather Conditions: c hvdI/ Tide: In out 



SAMPLING STATION CElARAC‘lERIZATION DATA SHEET 

Station Number: 1% r&a lsho 1 Date. 

Samplera h&T=ll, $G5 

8-w-;&/ 

Date: 8 O/9*9 
Y 

Water Body: / JM &d?tr~,c& state: VA countyz 

Sample Type: Fish .Benthic Macroinvertebrate fia> 

SAMPLING EQUIPMENT: Seine GiNet Ponar Kemmerer p-9 Spoon 

Rinarian Zone/In&ream Features 

Predominant Surrounding Land Use: m Urban Industrial Other: Sam 0 

Shore Vegetation: ‘Faros-kd ~,&/a& /nn. Pf f 
t&d ATCiCdbP& 

Aquatic Vegetation: 

Estimated Stream Width: Est. Stream Depths 7b&‘t s 

cytzz-G> 

ft Riffle: s% +I?, Run: a+ Pooh aw 

StreamType: Cold Water Velocity: &r &A Chsnnelii Yesx No _ 

Canopy Cover: 
G3 

Partly Open Partly Shaded Shaded 

Sediment&d&rate: 

Sediment Odora Normal 
c3 

Sewage Petroleum Chemical Anaerobic Other: 

Sediment Oils: m Slight Moderate Profuse HNU 

Ponar Grab: Number of Jars Filled with Sediments Replicatez #l: - I Replicate #2: I Replicate #3: 

Sediment Description: C+he -or&n Si& . 

Water- -- 

Water Odors: 0 Normal Sewage Petroleum Chemical Other: 

Water Surface Oils: Slick Sheen D Secchk ft. 

Turbidity: Clear Slightly Turbid Opaque Water Color: 0 *S& 4ik+ 
J 

Weather Conditions: Tide: In out 



SAMPLING STATION CHARACTERIZATION DATA SHEET 

State: 

_“, . . 

. . 

‘._ 

Sample Type: Fish *Benthic Macroinvertebrate Sediment 

SAMPLING EQUIPMENTz Seine GillNet Ponar Kemmerer Sediment Corer Spoon 

Surface Water 

Rivarian Zone/In&ream Features 

Predominant Surrounding Land Use: 

Shore Vegetation: CbTo 5 

~dB 

Aquatic Vegetation: - . 

Estimated&ream Width- 5mfi * - ..- Est Stream Depths q ft Riffle: 5?*.Rum e Pool:-& 

StreamType: Cold Water velocitg: md Channelized: Y4C No - 

Canopy Cover: Partly Shaded Shaded 

Sediment/Substrate: 

Sediment Odors: Normal 0 Sewage Petroleum Chemical Anaerobic Other: - 

Sediment Ok m Slight Moderate Profuse HNu 

Ponar Grab: Number of Jars Filled with Sediments Replicate: #k I Replicate #2: I / Replicate #3: ,:- 
. 

Sediment Descriptiom 5 / WJYh’ n %aCP sf sa*rd 

Water 1 

Water Odors: B Sewage Petroleum Chemical Other: 

Water Surtkce Oils: Slick Sheen w Secchiz 

Turbidity: Clear Slightly Turbid e Opaque 

Weather Conditions: Tide: In out 



SAMXJNG STATION CHARACTERIZA~ON DATA SHEET 

Station Number: 

Samplers 4imB.~t. Rcs 

Sample Type: Fish .Benthic Macroinvertebrate 

SAMP33NGEQUIPMENT: Seine GilINet Ponar 

Riuarian Zone&&ream Features 

Predominant Surrounding Land Use: 

Shore Vegetation: CO fPS&@ k&l& yr)a/Sk 

Aquatic Vegetation: 

Estimated Stream Width: 503 R Est. Stream Depth: d, 3 ft Rime: - ft Run: ~~@k%olz~i+-- 

StreamType: Cold Water CGiEGZ> Velocity: Nd Channelizedz Yes g No _ 

canopy cover: Partly Open Partly Shaded Shaded 

Sediment/Substrate: 

Sewage Petroleum Chemical Anaerobic Other: 

Slight Moderate Profuse HNu 

Ponar Grab: Number of Jars Filled with Sediments Replica* #1: - 

Sediment Description: 

Water A 

Water Odors: @ Sewage Petroleum 

Water Surface Oils: Slick Sheen 

Turbidity: Clear Slightly Turbid 

Weather Conditions: 

Chemical Other: 

Secchiz ft. 

Opaque Water Color: 

Tide: In Out 

Comments: 



SAMPLING STATION CHARACTERIZATION DATA SHEET 

state: !A! county: 

Sample Type: Fish .Benthic Macroinvertebrate 

SAMPLINGEQUIPMEN’E Seine GillNet Ponar 

Rivarian Zone/In&ream Features 

Predominant Surrounding Land Use: Forest 

Shore Vegetation: al /u3aal, , SQ kmwd 

bdwd. set I+ momdot 
Aquatic Vegetation: - _ 

EstimatedStream Widths .c ft Est. Stream Depth 1 ft Riffle: - *Run: a*$~ Pooh mw 

Velocityz s/d d StreamType: Cold Water (@tCGF> Channelize& YeS- No* 

Canopy Cover: PdYOpen Partly Shaded Shaded 

Sediment&b&rate: 

Sediment Cdora- Normal Sewage Petroleum Chemical c=D Other: - 

Sediment Oils: w Slight Moderate Profuse HNu 

Ponar Grab: Number of Jars FiBed with Sediments Replicatez #k I I Replicate #2: - I Replicate #3: _- 

Sediment Description 5r’u 

. . 

Water A 

Water Odors: Normal Sewage Petroleum Chemical Other: 

Water Surtkce Oils: Slick Sheen None Secchi: 

Turbidity: Clear Slightly Turbid Turbid 

Weather Conditions: swr\nd Amd 

Comments: ~occwkd ~6 a &I& PwaQ~J-cr - ok)nev 

nC ah &or h&, +-&I 1 ’ h!aclr.J,,~aa~ 
t 



SAMPLING STATION CHARACTERIZATION DATA SHEET 

Station Number: 367N&~/fk.h~5 Date: 8* g&*94/ 

Samplers: Date: 8-26- 9q 

5 

v4 
Sample Type: Fish -Benthic Macroinvertebrate 

SAMPLING EQUIPMENT Seine GillNet Ponar Kemmerer Sediment Corer Spoon 

Riparian Zone/In&ream Features 

Aquatic Vegetation: 

EstimatedStream Width: % b fi Rime Est. Stream Depth: 0.5 ft . ft Run: WY. ft iool:/st3sR 

StreamType: Cold Water Warm Water Velocityz fi/Okj Channelized: Yes, Nag 

Canopy Cover: P=fJYOpen Partly Shaded Shaded 

Sediment/Substrate: 

Sediment Odora: Normal n Sewage Petroleum Chemical Anaerobic Other: 

Sediment Okx w Slight Moderate Profuse HNu 

Ponar Grab: Number of Jars Filled with Sedimenta 3 Replicatez #Fk - Replicate#3: 2 

Sediment Descriptioxx 

Water Odors: a Sewage Petroleum Chemical Other: 

Water Surface Oils: Slick 

Turbidity: 

Sheen . m Secchk NE ft. ,~ 

Slightly Turbid Turbid Opaque Water Color: c QP 

Weather Conditions: s L) n rl\l and IA)tiL~)?A Tide: In out 
I 

Comments: 



SAMPLING STATION CaARACTERIZATION DATA SHEET 

_, ,. 
86 WStJSbbL, Station Number: Date: 8 *a0 - Vs/ 

Sample tie: Fish -Benthic Macroinvertebrate 

SAMPLJNG EQUIPMXN’2 Seine Gill Net Ponar 

Rivarian Zone/k&ream Features 

Predominant Surrounding Land Use: Forest Urban Industrial Other: 

Shore Vegetation: 

-0iSofi ;Vu. Moad#&- 
I Jfi 

Aquatic Vegetation: - . 

Canopy Cover: Open Partly Open 

Velocitg: v”/” sla d Channelize&+ No _ 

Partly Shaded Shaded 

Sediment&l&rate: 

Sediment Odors: 6x2 Sewage Petroleum Chemical Anaerobic Other: - 

Sediment Oils w Slight Moderate Profuse HNu 

Pour Grab: Number of Jars Filled with Sediments / Replicate: #Lz - Replicate #2: 3- Replicate #3: 2- ‘3 

Water Odors: a Sewage Petroleum 

Water Surface Oils: Slick Sheen 

Turbidity: Clear Slightly Turbid 

Weather Conditions: Tide: 

- 

In out 

. Comments: - 



SAMPLING STATION CHARACTERIZATION DATA SHEET 

6TCSw SD&I Date: g-g-?+ 
t 

Samplers Jly&‘./A& ’ QCS Date: 8-9-99 
I c 

Water Body: %zS&& 3 State: \/A county: 

Sample Type: Fish .Benthic Macroinvertebrate Sediment 

SAMPLING EQUIPMENT: Seine GillNet Ponar Kemmerer Sediment Corer Spoon 

Riparian Zone/In&ream Features 

Estimated Stream Width: Est. Stream Depth: 36 ft 6 ft Rime: ft Run: Pook ft ft -- 

Partly open 

Channelized: Yes& No- 

Partly Shaded Shaded 

Sediment Odors: Normal Sewage Petroleum Chemical w Other: 

Sediment Oils: e Slight Moderate Profuse HNU 

Ponar Grab: Number of Jars Filled with Sediments Replicate: Wl: I Replicate #2: - I I Replicate #3: - 

. . 

Water: 

I 
I I I I I 
I I I I 

Water Odors: @ Sewage Petroleum Chemical Other: 

Water Surface Oils Slick Sheen B Secchk < I . 

Turbidity: Clear Slightly Turbid B Opaque Water Color: Zj*- 4&f 

Weather Conditions: &pa <. 3 8’ Cm s~nfi\1 Tide: 0 In 
/ 

out 
1 

Comments: 



SAMPLING STATION CHARACTERIZATION DATA SHEET 

Station Number: bCr~~fd/sbb~ Date: 8- 8-9c/ Titie: mt3 a */&aa) 

Samplers: 4W3,~6 &5 Date: 77-F w Time: 

state: piq 

1320 @2bJ 

county: 

Sample Type: Fish ,Renthic Macroinvertebrate (czz> Q@iz%q 

SAMPIJNGEQUIPMENT Seine GillNet Ponar Kemmerer Sediment Corer Spoon 

Riuarian Zone/Instream Features 

yGymz&y 

Predominant Surrounding Land Use: 0 Forest Urban Industrial Other: 

Shore Vegetation: afi4m~e& dmwtwas S&-L Xohrrs~. 

Aquatic Vegetation: Tdtd sa/+@p& - 

. . 

. % 

Estimated Stream Width: Pool:&!! 30 ft Est. Stream Depths aft RiiYle: && Run: aft 

StreamType: Velocity: Channelized: Yesx No- 

Canopy Cover: Partly Open Partly Shaded Shaded 

Sediment/Substrate: 

Sediment Odors: Normal Sewage Petroleum Chemical 

psi? 

pz> Other: 

Sediment Oils: Slight Moderate Profuse HNu 

Ponar Grab: Number of Jars FiIled with Sediments I Replicate: #l,: - Replicate #2: 2 Replicate #3 1 
ff 

*- 

Sediment Description: 0 -J 13/ 
L/-g ft 

nroa'0ir _t 

fmicromhoskm) (PPt) 1 

Water Odors: m Sewage Petroleum Chemical Other: 

Water Surface Oils: Slick Sheen m Secchk L I ft. 

Turbidity: Clear Slightly Turbid C Opaque Water Color: 

Weather Conditions: n\f. 8ov Tide: In 

Comments: Lot&d hi \/mt f&r Sfitb 

0u.t 



SAMPLING STATION CHARACTERIZA’ITON DATA SHEET 

StationNumbar: &TZSWJsB&a i-0~~ Date: 8- 9* 9cI 

Samplers: ih3, -6, FC,J Date: *- s-q+ 

Water Body:T& Ski 5 CfeeK State: VA county: 

Sample Type: Fish .Benthic Macroinverk&rate 

SAMPLING EQUIPMENT: Seine Gill Net Ponar Kemmerer 

Ri ‘an Zone/h-&ream Features 

Prxtit Surrounding Land Use: a Urban Industrial Other: 

Shore Vegetation: 

Aquatic Vegetation: 

Estimated Stream Width: 25 ft Est. Stream Depth: +R Riffle: @t Run: 90s Pook 

Stream Type: Cold Water Gs> Velocity: Channelized: Yesg No- 

canopy cover: Partly Open Partly Shaded Shaded 

Sediment/Substrate: 

Sediment Odors: Normal Sewage Petroleum Chemical Gz> Other: 

Sediment Oils: a Slight 

Ponar Grab: Number of Jars Filled with Sediments 

Moderate Profuse mu 

Replicate: #l: 2 Replicate #% 3 . - Replicate #3: L 

Water Odors: m Sewage Petroleum Chemical Other: 

Water Surface Oils: Slick Sheen 

Turbidity: Clear Slightly Turbid m Opaque Water Color: Q 

Weather Conditions: $f cw= Tide: In out 



_ 

SAMPLING STATION CHARACTERIZATION DATA SHEET 

Station Number: $G7mw/saoq 

Sample Type: Fish .Benthic Macroinvertebrate 

SAMPLING EQUIPMEm Seine Gill Net 

Time: 

Time: 

Rinarian ZonelInstream Features 

predominant Surrounding Land Use: Forest Urban Industrial Other: 

Shore Vegetation: s a 1 m.rsk COPdarasS. Sa arsl, bhJSh> .Jdc 
.~di-~~~q 

Aquatic Vegetation; - 

Estimated Stream Width: db ft Est. Stream Depth: 2 l %ft Riffle: go& Run: $&@t Pooh ‘i@t 

StreamType: Cold Water Channeliied: Yes _ No _ 

canopy cover: Open Partly Open Partly Shaded 

Sediment/Substrate: 

Sediment Odors: Normal Sewage Petroleum Chemical 

Sediment Oils: w Slight Moderate Profuse 
e 

Shaded 

Other: 

Ponar Grab: Number of Jars Filled with Sediments 

Sediment Description: m L)cI( 

. . 

Water: 

t 
I I I I I 
I I I I I I 

Water Odors: B Sewage Petroleum Chemical Other: 

Water Surface Oils: Slick Sheen m Secchiz 4 I , 

Turbidity: Clear Slightly Turbid e Opaque 

5V~m!l - 8tPF 

Water Color: >- %e& 

Weather Conditions: Tide: In out 
, 



SAMPLING STATION CHAEACTERIZATION DATA SHEET 

Station Number: t!3eimd~sao5 Date: g-m- yq 

Samplera AM& a&,. &s Date: 8- /b - ?c/ 
I 

Water Body: %&k&6 c &?& 

\ ) 

State: 

vA Sample Type Fish .Benthic Macroinvertebrate eomtr (zczxz-> 

SAMPLING EQUIPMENT: Seine GillNet Ponar Kemmerer Sediment Corer Spoon 

Riparian Zone/In&ream Features 

qyrzs--- 

Predominant Surrounding Land Use: B 
l 

Urban Industrial Other: ms i&g+ l/la/cud 

cof-da(Pa 5s. bi0 c@rd aPaSS _ &hf’b& 
04Ie4- 

3 

Estimated Stream Width: 8 ft Eat. Stream Depth: 1.5 ft EitIle: at Rum 3 @ft Pool:& 

StreamType: Channelized: Ye& No- 

Canopy Cover: Partly Open Partly Shaded Shaded 

Sediment&b&ate: 

Sediment Odora Normal (^> Sewage Petroleum Chemical Anaerobic Other: 

Sediment Oik a Slight Moderate Profuse HNU 

Ponar Grab: Number of Jars Filled with Sediments Replicate: #k 1 Replicate #2: t Replicate #3: 1 
ff L 

Sediment Description: 0-q c s&d\I 
I 

4-V’ = wmcl(\r s&i- 
-_ 

Water Odors: e Sewage Petroleum Chemical Other: 

Water Surface Oils: Slick Sheen @ Secchiz 

Turbidity: Clear Slightly Turbid 

Weather Conditions: Tide: In out 



SAMPLING STATION CHARACTERIZAmON DATA SHEET 

,. 
&,&~N~h~’ 367cSL31-b Date: : 

state: VA 

Sample Type: Fish .Beuthic Macroinvertebrate 

SAMPLlNG EQUIPMENT: Seine GiIINet Ponar Kemmerer Sediment Corer Spoon 

Ri -an ZoneAnstream Features 

Pr~minantSurroundingLandUse: ~Urb;~~~~ leOther: m&&&k f Gflk 

Shore Vegetation: arc&a at w h 

aid-bdrusL aiclCQr;eI&~ ~~~lrpC*cp~~~~s~~ 

Estimated Stream Width: 5 tt Est. StreamDepth: 1.5 ft Rime: ft .Run: Pool R R --- 

Channelire& Yes- No- 

PartlYOpen Partly Shaded 

Sediment/Substrate: 

Sediment Odors: Normal 0 Sewage Petroleum Chemical Anaerobic Other. 

Sediment Oilis: Slight Moderate Profuse HNU 

Ponar Grab: Number of Jsrs Pilled with Sediments Replicatez #l: - Replicate #2: - Replicate #3: _- 

(micromhoskml 

Water Odors: Petroleum Chemical Other: - 

Water Surface Oils: 

Turbidity: 

Weather Conditions: go+ & SUh#)\/ Tide: In out 
4 

Comments: . - 

- 

- 

. 
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APPENDIX L.1 
FRESHWATER PONDS 



- 
- 
- 
- 
- 

- - 

- 
- 
8101191 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
0810319) 
- 
- 
- 
- 

,cQa 

rms 

- 
- 



FISH DATA 
FRESHWATER POND - WDDDSTOCK POND 
BACKGROUND INVESTIGATION 
NAVAL WEAPONS STATION YORKTOWN 
YORKTOWN, VIRGINIA 

DATE TIME STATION SPECIES WEIGHT LENGTH 
(grams) kcw~timersrs) -- -- 

08/03/B4 
06/03/94 
06103164 

08/03/B4 
OwO3b34 
06m3m‘l 
owx3/84 
06/03/84 
08/03/@4 
w/03/B4 
owo3tB4 
06/03/w 
08/03/w 
06/03/M 
oam3/04 
08/03/B4 
owo3/B4 
08/03/64 
owo3/94 
08/03/64 
Oa/O3/94 
06/03/04 
06/03/B4 
08/03/64 
08/03/94 

06/03/94 
ONOWe 

06/03/B4 
08/03/94 
Oa/o3/64 
cwo3m4 
06/03/94 
wO3m4 
06/03/B4 
w/03/94 
06/03/64 
08/03/u4 
08103/64 

08/03/64 
08/03/64 
06/03/94 

08/03/64 
08/03/64 

08/03/84 

wo3m4 
06103194 
06/03/94 
08/03/@4 
cwo3/B4 
08/03/94 
08lOWM 
Oa/03/94 
06/03/M 

w/03/64 
cwo3/64 

06/03/94 
08/03/64 
08/03/B4 
OwO3m4 
Oa/o3/w 
08/03/04 
08103/64 
06/03/94 
08/03/64 
08/03/94 

08/03/64 
06/03/64 
08/03/64 
08KW64 
06/03/B4 
08m3t94 

122U 
1220 
1220 
1220 
1220 
1220 
1220 
1220 
1220 
1220 
1220 
122u 
1220 
1220 
1220 
1220 
1220 
1220 
1220 
1220 
1220 

1025 
1025 
1025 

BGWPSW/SDOi REDEAR SUNFISH 
BGWFSW/SDOl REDEAR SUNFISH 
BGWPSW/SOOl REDEAR SUNFISH 
BGWF’SWlSDOl REDEAR SUNFISH 
BGWPSW/SDOl REDEAR SUNFISH 
BGWPSW/SDOl REDEAR SUNFISH 

BGWF’SWlSDOl REDEAR SUNFISH 
BGWPSWISDOI REDEAR SUNFISH 

BGWFSWlSDOl BLUEGILL 
BGWPSWISDOI BLUEGILL 
BGWPSWISDOI BLUEGILL 
BGWPSW/SDOl BLUEGILL 
BGWPSW/SDOl BLUEGILL 
BGwPSW/SDOl BLUEGIU 

BGWPSWlSDOl BLUEWLL 
BGWPSW/SDOl BLUEGILL 
BGWt=SW/SDOl BLUEGIU 
BGVvPSW/SDOl BLUEGILL 
BowpswISDOl BLUEULL 
BGWPSWlSDOl BLUEGILL 
BGWF’SW/SDOl BLUEGILL 
BGWPSW/SDOl BLUEGILL 
BGWPSW/SDO1 BLUEGIU 
BGWPSW/SDOl BLUEGIU 
BGWPSW/SDOl BLUEGILL 
BGWPSW/SDOi BLUEGIU 
BGWPSWlSDOl BLUEGlLL 

BGWPSWtSDOl BLUEGILL 
BGWPSWISDOl BLUEGILL 
BGWPSWlSDOl BLUEGlLL 
BGWPSW/SDOl BLUEGIU 
BGWFSW/SDOl BLUEGILL 
BGWFSWISDOI BLUEGIU 
BGWPSWlSDOl BLUEGIU 
BGWFSW/SDOl BLUEGIU 
BGWPSW/SDOl BLUEGIU 
BGWPSWlSDOl BLUEGILL 
BGWPSW/SDOl BLUEGIU 
BGWPSWISDO GCXDM SHINER 

BGWPSW/SDOl IARWCUTH BASS 
BGWPSW/SDOl LARGEMOUTH BASS 

BGWPSWlSDOl LARGEMOUTH BASS 

BGVvPSWISDOl LARGN DUTH BASS 

BGWPSW/SDOl LARGEMOUTH BASS 

BGWf’SWlSDOl LARGEMOUTH BASS 
BGWFSWlSDOl LARGEMOUTH BASS 

BGWPSWlSDOl UIRGEMOUTH BASS 

BGWPSW/SDOl LARGEMOUTH BASS 
BGWPSW/SDO? LARGEMoUTH BASS 

BGWPSW/SDOl U\RGEMCUTH BASS 

BGWl’SW/SDOl BLUEGILL 
BGWPSW/SDOl BWEGIU 
BGWPSWlSDOl BLUEGILL 
MiWPSWlSDOl BLUEGlLL 
BGWPSW/SDOl BLUEGIU 
BGWPSWlSDOl BLUEGILL 
BGWPSWlSDOl BLUEGILL 
BGWPSWISDOI BLUEGILL 
BGWPSWlSDOl BLUEGILL 
BGWPSWISDOI BLUEGILL 
BGWPSWlSDOl BLUEGIU 
BGWPSW/SDOl BLUEGIU 
BGWPSWISDOl BLUEGIU 
BGWPSW/SDOl BLUEGILL 
BGWPSW/SDOl BLUEGIU 
BGWPSWlSDOl BLUEGILL 
BGWPSWlSDOl BLUEGILL 
BGWPSWlSDOl BLUEGILL 
BGWPSW/SDOl BLUEGIU 
BGWPSWlSDOi BLUEGILL 

BGwPswlsDol BLUEGIU 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

250 
100 
250 

100 
NA 
50 

loo 
109 
NA 

ia 
60 

95 
40 
70 

NA 
NA 
70 

NA 
100 
30 
2u 
70 
55 
30 
40 
70 
50 
15 
75 
70 
11 

2z.B 
iB.5 

22 
25 
19 

17.5 
16 
20 
14 
18 
13 

17.2 
14.5 

15 
15 
14 
18 

14.5 
16 

13.5 
15.5 

16 
17 
13 
11 

12.5 
16 
16 
18 

16.5 
17.2 
is.5 
12.9 

18 
14 

11.5 
13.5 
13.5 
20.5 
20.1 
27.5 
19.2 
28.5 
16.5 

6 
15.4 

20 
19 

8.2 
21 

6.5 

13.5 
11.5 

14 
2 

NA 
13.5 

7 
6 

11.2 
9.2 

e.4 
14 
12 

12.5 
14.6 
12.2 

10 
14.5 

14 

10.2 



“,. _ FISH DATA 

FRESHWATER POND - WOODSTOCK POND 

BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

DATE TIME STATION SPECIES WEIGHT LENGTH 

-- (gnvns) (centimeters) 

WWls4 
wo3/Q4 
ww94 
06/w/94 
w/w/Q4 
w/w/s4 
06/03/Q4 
06/03/Q4 
06lo3l94 
06/03/94 
wo3/Q‘l 
08103/94 
owW/Q4 
WIW~ 
w/03/94 
06/03/94 
w/03/94 
06/w/94 
WfQ3fQ4 
06/03/Q4 

08/03/94 
06/03/94 
08/W/94 
~fw/s4 
cwWlQ4 
06/03/94 
w/03/94 

w/w94 
06/03/Q4 
Wlo3lQ4 
06DwQ4 
08/W/94 
06/w/94 
WW/a4 
OafWl94 

06/03/Q4 
06/03/94 
08fWlS4 

w/w194 

W/W/94 

wwlQ4 
W/03/94 
wo3lQ4 
08/W/94 
06/03/Q4 

06/03lQ4 
06/W/94 
06/W/94 

WWI~ 
OS/W/94 
W/W/94 
ww/Q4 
06/03/94 
06/03lQ4 
08fWf94 
OSfWfS4 
OS/W/94 
08/W/94 
06/W/94 
06/w/94 
08fO3JS4 

06/03194 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1116 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

BGwPswfsm4 

BGwPsw/sDo4 

BGWPSWfSm4 

BGwPsw/%#4 

BGwPsw/sw4 

BGwPswfSDo4 

BGWPSW/SDo4 

BGWPsWfSDO4 

BGwPswfsDO4 

BGwPswfs!xM 

BGWPSWfSC’34 

BGWPSWfSD04 

BGwPswl6w4 
BGWPSWJSDM 

BGwPsw/sDo4 

BGwPsw/sDo4 

BGwPswIsDo4 

BGwPswfscO4 

BGWPSWlSDO4 

BGWPSWfSDo4 

BGWPSWfSDO4 

EiwPswrsDo4 

BGWPSWfSDO4 

BGWPSW/Sm4 

BGWPSWISDCM 

BGwPsw/SDo4 

BGWPSWISDO4 

BGwPswfsDO4 

BGWPSWtSDO4 

BGwPswIsDo4 

BGWPSWISDO4 

BGWPSW/SDo4 

BGwPsw/sDo4 

BGWf’SWlSDC4 

BGwPswfsDo4 

BGwPswfscO4 

BGWPSW/SDO4 

BGwPsw/sm4 

BGWPSWISDfx 

BGwPswisDo4 

BGwPsw/sDo4 

BGwPsw/sDo4 

BGWPSW/SDw 

BGWPSW/Sm4 

BGWPSWfSW4 

BGWPSWfSm4 

BGwPswfSDo4 

BGwPswfSDo4 

BGWPSWfSD04 

BGWPSWfSDo4 

SGWPSWfSW4 

BGWPSWfSW4 

BGWPSWfSCO4 

BGWPSWfSDO4 

BGWPSWfSm4 

BGWPSWfSDO4 

BGWPSWlSDO4 

BLUEGILL NA 14.5 

BLUEGILL 120 17.5 

BLUEGILL NA 16 

BLUEGILL NA 8.5 

BLUEGILL NA 13 

BLUEGILL NA 11.2 

BLUEGILL NA 13 

BLUEGILL NA 11 

BLUEGILL NA 19.5 

BLUEGILL NA 6.4 
BLUEGILL NA 7 
BLUEGILL NA 5 
BLUEGILL NA 2 
BLUEGILL NA 2 
BLUEGILL NA 1.5 

BLUEGILL NA 3 
BLUEGILL NA 11.5 

BLUEGILL NA 11.2 

BLUEGILL NA 11.5 

BLUEGILL 30 11.5 

BLUEGILL 30 10.5 

BLUEGILL NA 7 

BLUEGILL NA 6.2 

BLUEGILL NA 6 

BLUEGILL NA 2 

BLUEGILL NA 4 

BLUEGILL NA 2.5 

BLUEGILL NA 9 

BLUEGILL NA 9.6 

BLUEGILL NA 6 

BLUEGILL NA 9 

BLUEGILL NA 3 

BLUEGILL NA 3 

BLUEGILL NA 6.4 

BLUEGILL NA 11 

BLUEGILL NA 6.2 

BLUEGILL NA 9 

BLUEGILL NA 10.4 

BLUEGILL NA 2 

BLUEGILL NA 13 

BLUEGILL NA 9.5 

BLUEGILL NA 5 

BLUEGILL NA 4.5 

BLUEGILL NA 6.5 

BLUEGILL NA 2.5 

BLUEGILL NA 3.5 

BLUEGILL NA 3 

BLUEGILL NA 11.5 

BLUEGILL NA 9.5 

BLUEGILL NA 11 

BLUEGILL 70 16.5 

BLUEGILL NA 9 

BLUEGILL NA 12 

BLUEGILL NA 2 

BLUEGILL NA 4 

BLUEGILL NA 4 

BLUEGILL NA 3 

BLUEGILL NA 3.5 

BLUEGILL NA 2 

BLUEGILL NA 1.5 

BLUEGILL NA 14 

BLUEGILL NA 4 



FISH DATA 

FRESHWATER POND - WOODSTOCK POND 

BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN. VIRGINIA 

DATE TIME STATION SPECIES 

03/w/94 

WW94 
06/w/94 

owowQ4 

w/03/94 

06/03/94 

03/w/94 

OS/w94 

cafO3f94 

03fWf94 

W/W/Q4 

08fWf94 

08fO3f94 

06/03JQ4 

O6JO3J94 

06/03/94 

06/03/94 

00JO3JQ4 

oSlO3f94 

w/03/94 

oSfO3f94 

09fO3f94 

W/W/94 

06lWlQ4 
03/W/94 

m/w/94 

03JO3f94 

06JO3JQ4 

06/03/94 

06JO5JQ4 

w/05/94 

06/05JQ4 

00JO3J94 

cafO3f94 

06/03/94 

WWlQ4 

cwWf94 

03fWJ94 

m/w94 

w/w94 

08/W/94 
W/W/94 
OS/w/94 

06/03fQ4 

WO3/94 

06/03/94 

06/03/94 

06/03JQ4 

06JO3JQ4 

06JO3JQ4 

06JO3JQ4 

03fw94 

08/w/94 

06lWlQ4 

06/03/94 
06/03/94 
08/w/Q4 
Om3lQ4 
08/03fQ4 
06/03/94 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

0832 
0832 
0832 
1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1115 

1335 

1335 

1335 

1335 

1335 

BGWPSWJSDap 

BGWPSWfSDO4 

BGWPSWJSDO4 

BGwPswJsDo4 

BGwPswfsDo4 

BGWPSWJSDO4 

BGWPSWfSDM 

BGWPSWJSDo4 

BGWPSWjSX4 

BGWPSWJSGO4 

BGwPsw/sDo4 

BGWPSWJSDO4 

BGWPSWfSDX 

SGwPswfsDckl 

SGwPswfsm4 

SGwPswfsDo4 

BGWPSW/SDw 

BGWPSWfSDC4 

BGWPSWfSD04 

BGWPSWfSD04 

BGWPSWfSDO4 

BGWPSWfSDD4 

BGWPSWJSDO4 

BGWPSWISC04 

BGWPSWfSCXM 

BGWPSW/SCCM 

BGWPSWJSDO4 

BGwPsw/smkl 

BGwPswJsDo4 

BGWPSWfSDrM 

SGwPswJsm4 

BGWPSWJSDo4 

BGwPswJSDo4 

BGWPSWJSD04 

BGWPSWiSDO4 

BGWPSWJSD04 

BLUEGILL 

BLUEGILL 

BLUEGILL 

BLUEGILL 

BLUEGILL 

BLUEGILL 

BLUEGILL 

BLUEGILL 

BLUEGILL 

BLUEGILL 

BLUEGIU 

BLUEGILL 

BLUEGILL 

BLUEGILL 

BLUEGILL 

BLUEGILL 

BLUEGILL 

BLUEGILL 

BLUEGILL 

BLUEGILL 

BLUEGILL 

BLUEGILL 

BLUEGILL 

BLUEGILL 

BLUEGILL 

BLUEGILL 

BLUEGILL 

BLUEGILL 

BLUEGILL 

BLUEGILL 

BLUEGILL 

BLUEGILL 

AMERICAN EEL 

AMERICAN EEL 

AMERICAN EEL 

REDEAR SUNFISH 

REDEAR SUNFISH 

REDEAR SUNFISH 

REDEAR SUNFISH 

REDEAR SUNFISH 

REDEAR SUNFISH 

REDEAR SUNFISH 

REDEAR SUNFISH 

REDEAR SUNFISH 

REDEAR SUNFISH 

REDEAR SUNFISH 

REDEAR SUNf=lSH 

REDEAR SUNFISH 

REDEAR SUNFISH 

REDEAR SUNFISH 

REDEAR SUNFISH 

LARGEMOUTH BASS 

LARGEMOUTH BASS 

LARGEMOUTH BASS 

LARGEMOUTH BASS 

REDEAR SUNFISH 

BLUEGILL 

SNAPPING TURTLE 

SNAPPING TURTLE 

PAINTED TURTLE 

BGwPsw/sr.?o4 

BGWPSWJSD34 

BGwPswfsco4 

BGwPswfsm4 

SGwPswJslJo4 

BGwPswfsDo4 

BGWPSWISDOd 

BGWPSWfSC04 

BGwPswfsDo4 

SGwPswJsDo4 

BGWPSWJSDDQ 

BGWPSWlSDO4 

BGwPswJsDQ4 

BGWPSWfSD34 

BGWPSWJSDo4 

BGWPSWJSDO4 

BGwPsw/sDO4 

BGWPSWfSlXM 

BGWPSWfSDo4 

ffiwPswfSDo4 

BGWPSWfSD04 

BGWPSWfSD34 

WEIGHT LENGTH 

(grams) (centimeters) -- 

NA 1 

NA 14.5 

NA 7 

NA 3 

NA 12 

NA 12 

NA 9 

NA 11 

NA 13 

NA 4.5 

NA 6 

NA 7 

NA 3.5 

NA 4 

NA 13.5 

NA 10.5 

NA 10 

NA 2 

NA 3 

NA 10.5 

NA 6 

17 8 
NA 17 

NA 5.5 

NA 6.5 

NA 4.5 

NA 3 

NA 3 

NA 3.5 

140 18.2 

115 16.5 

160 19.7 

NA 35 

NA 33 

NA 35 

NA 10.7 

NA 11 

NA 12.4 

130 16.5 
NA 13 

NA 12 

NA 14 

190 19 

NA 11 

NA 13.5 

NA 12 

70 15.5 

NA 16 

NA 12.5 

160 17.5 

NA 9 

190 22 
NA 8 
NA 5.5 
NA 8 
NA 2 
NA 1.7 

NA NA 

NA NA 

NA NA 



_/ . . 
FISH DATA 

FRESHWATER POND - POWELL LAKE 

BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

DATE TIME STATION SPECIES WEIGHT LENGTH 

(grams1 (centimeters) 

08/04/94 

oa/o4/94 

08fo4f94 

oa/o4/94 

08fo4fQ4 

08fo4fQ4 

08fO4fQ4 

08fO4fs4 

oapfs4 

08Jo4fs4 

08Jo4f94 

08fo4f94 

08fo4f94 

08fo4f94 

08fo4fQ4 

08lo4fQ4 

08fo4fQ4 

08fo4fQ4 

08/04/94 

08fo4f94 

oaf04194 

08fo4f94 

08/04/94 

08fO4f94 

08fo4fQ4 

08fo4f94 

08fO4fQ4 

00lO4fQ4 
08Jo4fQ4 

oafo4f94 

oafo4f94 

08fo4f94 

08fo4f94 

08fo4f94 

08fo4f94 

08fO4f94 

08/04/94 

08fo4l94 

08fO4fS4 

08/04/94 

08fO4l94 
oafo4f94 

oafo4f94 

oafo4f94 

08fo4f94 

08fo4fQ4 

08fO4fQ4 

oafo5f94 

1400 BGPLSWfSD04 BLACK CRAPPIE 300 200 

1400 BGPLSWfSDO4 REDEAR SUNFISH 180 205 

1400 BGPLSWfSD04 REDEAR SUNFISH 160 200 

1400 BGPLSWfSD04 REDEAR SUNFISH 150 200 

1400 BGPLSWISDW REDEAR SUNFISH 130 182 

1400 BGPLSWlSDO4 REDEAR SUNFISH 130 189 

1400 BGPLSWlSDO4 REDEAR SUNFISH 170 173 

1400 BGPLSWfSD04 PUMPKINSEED 160 19.5 

1400 BGPLSWfSDo4 PUMPKINSEED 130 17 

1400 BGPLSWfSDo4 PUMPKINSEED 80 14.5 

1400 BGPLSWfSDD4 PUMPKINSEED 80 14.6 

1400 BGPLSWfSD04 PUMPKINSEED 80 15 

1400 BGPLSWfSDO4 AMERICAN EEL NA 33 

1400 BGPLSWfSDOI) BLUEGILL NA 7.2 

1400 BGl’LSWlSDo4 BLUEGILL NA 4.5 

1400 BGPLSW/SD04 BLUEGILL NA 4.5 

1400 BGPLSWlSDO4 BLUEGILL 150 19.5 

1400 BGPLSWlSDO4 BLUEGILL 70 15.5 

1400 BGPLSW/SD04 BLUEGILL 150 18.4 

1400 BGPLSWfSD04 BLUEGILL 150 19.2 

1400 BGPLSWfSDO4 BLUEGILL 150 19.5 

1400 BGPLSWfSDO4 BLUEGILL 160 20.5 

1400 BGPLSWfSD04 BLUEGILL 150 19.5 

1400 BGPLSWlSDO4 BLUEGILL 200 21 

1400 BGPLSWfSD04 BLUEGILL 200 21 

1400 BGPLSWfSD04 BLUEGILL 150 20 

1400 BGPLSWfSDW BLUEGILL 130 17.7 

1400 BGPLSWfSD04 BLUEGILL 80 16.4 

1400 BGPLSWfSD04 BLUEGILL 130 17.5 

1400 BGPLSWfSD04 BLUEGILL 50 11 

1400 BGPLSWfSD04 BLUEGILL NA 9.5 

1400 BGPLSWfSD04 BLUEGILL NA 5 

1400 BGPLSWfSD04 BLUEGILL NA 9 

1400 BGPLSWfSDO4 BLUEGILL NA 8.5 

1400 BGPLSWfSD04 BLUEGILL NA 11 

1400 BGPLSWfSD04 BLUEGILL NA 10.5 

1400 BGPLSW/SDO4 BLUEGILL NA 9 

1400 BGPLSWfSD04 BLUEGILL NA 9 

1400 BGPLSWfSD04 BLUEGILL NA 6.5 

1400 BGPLSWfSD04 LARGEMOUTH BASS 960 40.5 

1400 BGPLSWfSD04 LARGEMOUTH BASS 1420 45 

1400 BGPLSWfSD04 LARGEMOUTH BASS 1360 46 

1400 BGPLSWISDM LARGEMOUTH BASS 490 33 

1400 BGPLSWfSDo4 LARGEMOUTH BASS 520 34 

1400 BGPLSWfSD04 LARGEMOUTH BASS 180 24 

1400 BGPLSWfSD04 LARGEMOUTH BASS 210 26 

1400 BGPLSWfSD04 LARGEMOUTH BASS 1000 42 

0832 BGPLSWfSD04 GOLDEN SHINER 150 23 



APPENDIX L.2 
FRESHWATER STREAMS 



FISH DATA 

FRESHWATER STREAMS - COLONIAL NATIONAL HISTORICAL PARK 

BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

DATE TIME STATION 

08/21/94 1430 BGCPSW/SDOl 

08/21 I94 1430 BGCPSW/SDOl 

08/21 I94 1430 BGCPSW/SDOl 

08/21/94 1430 BGCPSW/SDOl 

08/21/94 1430 BGCPSW/SDOl 

08/21/94 1430 BGCPSW/SDOl 

08/21/94 1430 BGCPSW/SDOl 

08/21/94 

08/21/94 

08/21 I94 

08/21 I94 

1530 BGCPSW/SD02 

1530 BGCPSW/SDOIZ 

1530 BGCPSW/SDO:! 

1530 BGCPSW/SD02 

08/2-i /94 

08/21/94 

08121 I94 

08/21/94 

08/2 l/94 

08/2 l/94 

1610 BGCPSW/SD03 

1610 BGCPSW/SD03 

1610 BGCPSW/SD03 

1610 BGCPSW/SD03 

1610 BGCPSW/SD03 

1610 BGCPSW/SD03 

.08/21/94 1640 BGCPSW/SD04 

08/21/94 1640 BGCPSW/SD04 

08/21/94 1640 BGCPSW/SD04 

08/21/94 1640 BGCPSW/SD04 

SPECIES WEIGHT LENGTH 

MOSQUITO FISH 

MOSQUITO FISH 

MOSQUITO FISH 

MUD MINNOW 

MUD MINNOW 

MUD MINNOW 

MUD MINNOW 

MOSQUITO FISH 

MOSQUITO FISH 

MOSQUITO FISH 

MOSQUITO FISH 

MOSQUITO FISH 

MUD MINNOW 

MUD MINNOW 

MUD MINNOW 

MUD MINNOW 

MUD MINNOW 

MOSQUITO FISH 

MOSQUITO FISH 

MOSQUITO FISH 

MOSQUITO FISH 

(grams) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

(centimet -- 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 



APPENDIX L.3 
TIDAL FRESHWATER SmEMS ---- 



- FISH COLLECTlON DITA 

il. BACKGROUND TIDAL FRESHWATER STREAM. TIMBERNECK CREEK 

NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN. WRGlNlA 

TIME STATION SPECIES 

WEIGHT LENGTH 

(grams, ,ce”l,“w,ers, 

0945 BGTNSW/SDO? AlLANTIC CROAKER NA 33 

0945 BGTNSW/SDOl ATLANTIC CROAKER NA 35 

0945 BGTNSW/SDOl ATLANTIC.CROAKER NA 30 

0945 BGTNSW/SDOl ATLANTIC CROAKER NA 2s 

0945 BGTNSWiSDOl ATLANTIC CROAKER 200 24 

0945 BGTNSWlSDOI SPOT NA 14.5 

0945 BGTNSW/SDOl SPOT NA 15 

0945 BGTNSWlSDOl SPOT 60 15 

0945 BGTNSWlSDOl SPOT 50 14 

0946 BGTNSWiSOOl SPOT NA 16 

0945 BGTNSW/SDOl SPOT NA 16 

0945 BGTNSW/SOOl SPOT NA 14 

0945 BGTNSW/SDOl SPOT NA 15 

0945 BGTNSWlSDOl SPOT NA 15.5 

0945 BGTNSWlSDOl HOG CHOKER NA 10.5 

0945 BGTNSW/SDO1 HOG CHOKER NA a.5 

0945 BGTNSW/SDOl HOG CHOKER NA 10 

0945 BGTNSW/SOO1 SEA R06IN NA 17 

0945 BGTNSWlSOOl SEA ROBIN 80 16 

0945 BGTNSWlSDOt SEA ROBIN NA 14 

0945 BGTNSWiSDOl SEA ROBIN 70 17.5 

0945 BGTNSWlSDOl ATLANTIC MENHADEN 175 225 PARASITES 

0945 BGTNSW/SDOl ATLANTIC MENHADEN 160 22.5 ON 

0945 BGTNSW/SDOl ATLANTIC MENHADEN 150 22.5 MAJORITY 

0945 BGTNSWISDOl ATLANTIC MENHADEN 150 22 OF 

0945 BGTNSW/SDOl ATLANTIC MENHADEN 150 22 MENHADEN 

0945 BGTNSWiSDOl ATLANTIC MENHADEN 170 23 5 

0945 BGTNSWlSDOt ATLANTlC MEN”ADEN 80 19.5 

0945 EGTNSWlSDOl ATLANTIC MENHADEN 250 23 

0945 BGTNSWiSDOl ATLANTIC MENHADEN 130 225 

0945 BGTNSWlSOOl ATLANTIC MENHADEN 170 21 

0945 BGTNSW/SDOl ATLANTIC MENHADEN 120 22.5 

0945 BGTNSW/SDOl ATLANTIC MENHADEN 150 21.5 

0945 BGTNSWlSDOl ATLANTlC MEN”ADEN 150 22 

0945 BGTNSW/SDOl ATLANTIC MENHADEN 170 23.5 

0945 BGTNSW/SDOI ATLANTIC MENHADEN 170 23.5 

0945 BGTNSW/SDOr ATLANTIC MENHADEN 160 23 

0945 BGTNSWlSDOl ATLANTIC MENHADEN MO 23.5 

0945 BGTNSW/SDOl ATLANTIC MENHADEN 165 22 

0945 BGTNSW/SDOI ATLANTIC MENHADEN 140 22 

0945 BGTNSW/SDOl ATLANTIC MENHADEN 130 22 

0945 BGTNSW/SOOI ATLANTIC MENHADEN 110 22 

0945 EGTNSW/SDOl ATLANTlC MENHADEN 190 22 

0945 6GlNSW/SDOl ATLANTIC MENHADEN 120 21.5 

0945 BGTNSW/SDOl ATLANTIC MENHADEN 130 22 5 

0830 

0830 

0830 

0830 

0.330 

0845 

0845 

0830 

0830 

1605 

1805 

,805 

1805 

I555 

1555 

1555 

1555 

: 555 

1555 

BGTNSW/SDOJ SPOT NA NA 

BGTNSW/SDOJ GIZZARD SHAD , NA NA 

BGTNSW/SDOB BLUE CRAB NA NA 

BGTNSW/SDO3 BLUE CRAB NA NA 

BGTNSW/SD03 BLUE CRAB NA NA 

BGTNSW/SD03 BLUE CRAB NA NA 

BGTNSWISD03 BLUE CRAB NA NA 

BGTNSW!SDOB ATLANTIC MENHADEN NA NA 

BGTNSWlSDO3 WHITE PERCH 425 28 

BGTNSW/SD04 ANCHOVY NA NA 

BGTNSWISD04 FUNOULUS NA NA 

BGTNSWISD04 GRASS SHRIMP NA NA 

BGTNSWISD04 BLUE CRAB NA NA 

BGTNSW,SD05 M”MMiCHOG Nk NA 

BGTNSwiSDO5 RAINWATER KILLIF~SH NA Nk 

BGTNSwISD05 GRAS5 SHRlMP NA NA 

BGTNSW/SDOS MOSOUITO FISH NA NA 

BGTNSWiSDOS FUNDUL US NA N A 

BGTNSWISDOS SHEEPHEAD MINNOW NA NA 



FISH COLLECTION DATA 
BACKGROUND TIDAL FRESHWATER STREAM - TASKINAS CREEK 

NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN. VIRGINIA 

DATE TIME STATION SPECIES 

WEIGHT LENGTH 

(grams) (cent4meters) 

08/ 1 O/94 1000 BGTCSW/SDOl SUMMER FLOUNDER 95 2.2 

0811 O/94 ICOO BGTCSW/SDOl SUMMER FLOUNDER 150 23.5 

08/09/94 1645 BGTCSW/SDOl WHITE CATFISH 900 40.5 

08/l O/94 1000 BGTCSW/SDOl WHITE CATFISH 1400 46 

08/ 1 O/94 1000 BGTCSWlSDOl WHITE CATFISH 700 37 

08/10/94 ICOO BGTCSW/SDOt WHITE CATFISH 830 38 

08/i O/94 1000 BGTCSWlSDOl WHITE CATFISH 250 27 

08/i o/94 1000 BGTCSWISDOI WHITE CATFISH 270 27 

oamv94 18‘45 BGTCSWlSDOl CROAKER 320 27 

08/i O/94 1000 BGTCSWISDO 1 CROAKER 270 36 

08/l O/94 1000 BGTCSWlSDD1 CROAKER 375 30 

oa/io/94 IWO BGTCSWlSDOl CROAKER 240 25 

08/10/94 loo0 BGTCSWlSDOl CROAKER 350 26.5 

08/10/94 1000 BGTCSWlSDOl BLUE CRAB NA NA 

08/ 1 O/94 1000 BGTCSWISDOI BLUE CRAB NA NA 

0811 o/94 to00 BGJCSWlSDOl BLUE CRAB NA NA 

08/l O/94 1000 BGTCSWISDOI BLUE CRAB NA NA 

08/10/94 1000 BGJCSWISDOI BLUE CRAB NA NA 

08/i O/94 1000 BGTCSWISDOI BLUE CRAB NA NA 

08110194 1000 BGTCSWlSDOl BLUE CRAB NA NA 

08/09/94 

08/09/94 

08/09/94 

08/l O/94 

0811 o/94 

08/09/94 

08/09/94 

08/09/94 

08/09/94 

08/09/94 

08/09/94 

08/09/94 

08/09/94 

08/09/94 

08/09/94 

08/09/94 

08/09/94 

i)a/10/94 

08!1 O/94 

08110/94 

08/10/94 

08/l O/94 

08/l O/94 

08/i O/94 

08/l O/94 

1645 

1540 

1540 

1540 

1540 

1540 

1540 

1540 

1540 

1540 

1540 

1540 

1540 

1540 

1540 

1540 

1540 

1540 

1540 

1540 

1540 

1540 

1540 

1540 

1540 

1135 

1135 

1135 

1 13.5 

1135 

1135 

1135 

1135 

1135 

1135 

1135 

1135 

BGTCSWISDOS TERRAPIN TURTLE NA 

BGTCSWISDOB HOG CHOKER 30 

BGTCSWISDOB WHITE PERCH 225 

BGTCSWISOOS WHITE PERCH 35 

BGTCSWISDOB WHITE PERCH 35 

BGTCSWISDOJ BLUE CRAB NA 

BGTCSWISDOJ SPOT NA 

BGTCSWISD03 SPOT NA 

BGTCSWISDOS CHANNEL CATFISH 50 

BGTCSWlSD03 CHANNEL CATFISH 525 

BGJCSWISDOB CHANNEL CATFISH 120 

BGTCSWISD03 CHANNEL CATFISH 100 

BGTCSW/SD03 CHANNEL CATFISH 100 

BGTCSW/SDO3 CHANNEL CATFISH 60 

BGTCSW/SDO3 CHANNEL CATFISH 350 

BGTCSWISD03 CHANNEL CATFISH 50 

BGTCSW/SDOJ CHANNEL CATFISH 50 

BGTCSW/SD03 WHITE CATFISH 1300 

BGTCSW/SDOS WHITE CATFISH 700 

BGTCSWISD03 WHITE CATFISH 680 

BGTCSW/SD03 WHITE CATFISH 420 

BGTCSWISDOJ WHITE CATFISH 420 

BGTCSWlSD03 WHITE CATFISH 270 

BGTCSWISDOB WHITE CATFISH 180 

BGTCSWISDOJ GIZZARD SHAD 20 

NA 

10 

24 

14 

13 

NA 

14 

NA 

16 

34.5 

20 

20 

19 

17 

30 

17.1 

17.5 

44 

39 

. 36 

32 

32 

27 

24 

14 

08/23/94 

08/23/94 

08/23/94 

08/23/94 

08/23/94 

08/23/94 

08/23/94 

08/23/94 

08/23/94 

08/23/94 

08/23/94 

08/23/94 

BGTCSWISDOG MUMMICHOG 

BGTCSWISD06 WHITE CATFISH 

BGTCSWISDOG WHITE CATFISH 

BGTCSW/SDOG WHliE CATFISH 

BGTCSWISDOG WHITE CATFISH 

BGTCSWISDOG WHITE CATFISH 

BGTCSWISDOG BLUEGILL 

BGTCSW/SDOG SPOT 

BGTCSW/SDOG FUNDULUS 

BGTCSWISDOG GIZZARD SHAD 

BGTCSWISDOG WHITE PERCH 

BGTCSWISDOG HOG CHOKER 

NA NA 

14 pJenlle 

12 (uvenlle 

14 2 pvenlle 

13 pwllle 

14 pJVenlll+ 

it 

135 

NA 

9 

10 

12 



APPENIDIX M 
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APPENDIX M.l 
FRESHWATER PONDS 



BENTHIC MACRCINVERTEBRATE DATA 
FRESHWATER POND - WOODSTOCK POND 

BACKGROUND INVESTIGATION 

J+lVAL WEAPONS STATION YORKTOWN 

“-‘KTOWN. VIRGINIA 

d.a**n BowpBnolaII-I BGWQERO3 
Replicate 01 02 1 03 11 01 02 03 01 02 03 i 01 



BENTHIC MACROINVERTEBRATE DATA 

FRESHWATER POND - POWELL LAKE 

BACKGROUND INVESTIGATION 

NAVAL WEAPONS STATION YORKTOWN 

YORKTOWN, VIRGINIA 

Shannon-Wiener Index (per station) 0.062 0.199 

Brillouin’s Diversity (Base 10) 0.06 0.185 

Replicate Specimens Average 185 89.3 

Standard Deviation 41.6 30.8 



APPENDNX M.2 
FRESHWATER STREAMS 



*-lmdwuum II I I II I I I I , I 

Oh* I I I II I I II I I II I I II 



APPENDIX M.3 
TIDAL FRESHWATER STREAMS 







APPENDIX N 
LIWEAR REGkESSIBN ANALYSIS OF DISTRIBU’TION 
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Arsenic in Background Surface Soils 
WPNSTA Yorktown 

Arsenic Arsenic Rank 
@J/Kg w/Kg 

460 
530 
650 
680 
750 
810 
830 
840 

1100 
1100 
1100 
1200 
1200 
1200 
1200 
1300 
1400 

, I I-._ 1400 
1400 
1500 
1500 
1500 
1600 
1600 
1700 
1800 
1900 
2000 
2100 
2400 
2500 
2500 
2600 
2700 
2900 
2900 
2900 
3400 
3600 
3700 
4100 
4200 
5800 /, “k_ 

63900 

0.46 ! 2.662758 
0.53 2 2.724276 
0.65 3 2.812913 
0.68 4 2.832509 
0.75 5 2.875061 
0.81 6 2.908485 
0.83 I 2.919078 
0.84 E 2.924279 
1.1 9 3.041393 
1.1 10 3.041393 
1.1 11 3.041393 
1.2 12 3.079181 
1.2 13 3.079181 
1.2 14 3.019181 
1.2 15 3.019181 
1.3 16 3.113943 
1.4 17 3.146128 
1.4 18 3.146128 
1.4 19 3.146128 
1.5 20 3.176091 
1.5 21 3.176091 
1.5 22 3.176091 
1.6 23 3.20412 
1.6 24 3.28412 
1.7 25 3.230449 
1.8 26 3.255273 
1.9 27 3.278754 

2 28 3.30103 
2.1 29 3.322219 
2.4 30 3.380211 
2.5 31 3.39794 
2.5 32 3.39794 
2.6 33 3.414973 
2.7 34 3.431364 
2.9 35 3.462398 
2 .9 3s 3.462398 
2.9 37 3.462398 
3.4 38 3.5314?9 
3.6 39 3.556303 
3.7 40 3.568202 
4.1 41 3.612784 
4.2 42 3.623249 
5.8 43 3.763428 

63.9 44 4.805501 

All Samples lag/Kg) 

log As 
@J/Kg I. Regression as Nornal Distn. 

Regression Output: 
Constant 20.84303 
Std Err of Y Est 12.10138 
R Squared 0.133105 
No. of Observations 44 
Degrees of Preedool 42 

X Coefficient(s) 0.000498 ! 
Std Err of Coef. 0.000196 

II. Reqression as log-normal distn. 

Regression Output: 
Constant -81.0011 
Std Err of Y Est 6.431804 
R Squared 0.755115 
90. of Observations 44 
Degrees of Freedom 42 

X Coefficient(s) 31.88051 
Std Err of Coef. 2.801401 

III. Regression of Right sensored da ta as 1 

Regression Output: 
Constant -132.213 
Std Err of Y Est 2.191143 
R Squared 0.970274 
No. of Observations 43 
Degrees of Preedotu 41 

X Coefficient (s1 48.03735 
Std Err of Coef. 1.313131 

IV. Regression of right censored data as nor 

Regression Output: 
Constant 2.765077 
Std Err of Y Est 4.855845 
I( Squared 0.85401 
!&a. of Observations 43- 
??qiefS Of FreedoF ‘i ‘I- 



Avg. 3.328409 
St.Dev. 9.306126 

Gmean 1.764135 

Dev. 2.21883 

Right Sensored Data bag/Kg1 

Avg. 1.919767 
St.Dev. 1.14459 

GEean 1.622843 
Dev. 1.796656 

0.346124 

0.254465 

Std Err of Coef. 0.000647 



Hanganese in Background Surface Soils 

,/ -- 

,,A \I,. 

Hanganese log Hn 
w/Kg rag/Kg 

?.6 0.880813592 
8.3 0.919078092 
9.5 0.977723605 

10.3 1.012837225 
13 1.113943352 

15.5 1.190331698 
1.9 1.278753601 

20.3 1.307496038 
26.5 1.423245874 
28.6 1.456366033 
28.7 1.457881897 
29.9 1.475671188 
36.1 1.557507202 
39.2 1.593286067 

40 1.602059991 
45.2 1.655138435 

48 1.681241237 
54.9 1.739572344 
65.8 1.818225894 
70.6 1.848804701 
72.8 1.862131379 
72.9 1.862727528 
73.4 1.86569606 
84.7 1.92788341 
85.9 1.933993164 
87.6 1.942504106 
89.3 1.950851459 
92.3 1.965201701 
97.7 1.989894564 
105 2.021189299 
118 2.071882007 
126 2.100370545 
157 2.195899652 
169 2.227886705 
191 2.281033361 
206 2.31386722 
252 2.401400541 
254 3.40483371? 
273 2.436162647 
298 2.474216264 
332 2.521138084 
340 2.531478917 
413 2.615950052 
49! 2.69!081492 

0.481412919 

. 

Rank 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

/ 12 
13 
14 
15 
16 
I? 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

I. Regression as a normal distn. 

Regression Output: 
Constant il.39427 
Std Err of Y Est 6.i21251 
B Squared 0.778192 
No. of Observations 44 
Degrees of Preedois 42 

X Coefficient Is1 0.09584 
Std Err of Coef. 0.007895 

II. Regression as a log-nom1 dist 

Regression Output: 
Constant -25.2961 
Std Err of Y Est 1.833876 
R Squared 0.978991 
No. of Observations 44 
Degrees of Freedoa 42 

X Coefficient(s) 26.09886 
Std Err of Coef. 0.58994 



Subsurface Soil Arsenic Data 
WPNSTA Porktotin 

Arsenic Arsenic log-Arsenic 
(mg/Kg) (ug/Kg) (ug!Kg) 

Rank 

0.23 230 2.361927836 1 
0.36 360 2.556302501 2 
0.7 700 2.84509804 3 
1.1 1100 3.041392685 4 
1.2 1200 3.079181246 5 
1.2 1200 3.079181246 6 
2.2 2200 3.342422681 7 
2.2 2200 3.342422681 8 
3.4 3400 3.531478917 9 
6.5 6500 3.812913357 10 

10.3 10300 4.012837225 11 
10.5 10500 4.021189299 12 
11.2 11200 4.049218023 13 
13.8 13800 4.139879086 14 
26.2 26200 4.418301291 15 
42.7 42700 4.630427875 16 

..I. Regression lognormal Distn. 
Regression Output: 

Constant -16.3106 
std Err of Y Est 0.703935 
R Squared 0.979596 
No. of Observations 16 
Degrees of Freedord 14 

x Coefficient(s) 7.055488 
Std Err of Coef. 0.272143 

II. Regression Norrsal. Distn. 

Regression Output : 
Constant 5.702158 
Std Err of Y Est 2.891461 
R Squared 0.655742 

16 
14 

No. of Observations 
Degrees of Freedon 

X Coefficieatfsl 0.000335 
Std Err of Coef. 0.000065 

Regression Right Censored lognortaa 

Regression Output: 
Constant -16.5605 
Std Err of Y Est 0.721413 
R Squared 0.975837 
No. of Observations 15 
Degrees of Freedoa 13 

X Coefficient(s) 7.135034 
Std Err of Coef. 0.311395 

Regression Right Censored !4orrua! i)is 

Regression Output: 
Constant 4.758804 
Std Err of Y Est 2.336553 
9 Squared 0.146524 
No. of Observations 15 
Degrees of Preedon 13 

): Coefficient(s) 0.0005!! 
s:cj Err cf Caef. 0.030096 



Subsurface Soil Manganese Data 
WPNSTA Yorktown 

Manganese log-Manganese 
h/Kg) M/Kg1 

3.5 0.5440680444 1 
5.6 0.7’48188027 2 
6.4 0.806179974 3 

11.1 1.0453229788 4 
15.3 1.1846914308 5 
!7.7 1.2479732664 6 
20.5 1.3117538611 7 

23 1.361727836 8 
68.9 1.8382192219 9 
78.3 1.8937617621 10 
85.6 1.9324737647 I! 
94.5 1.9754318085 12 
254 2.4048337166 13 
284 2.45331834 14 
353 2.5477747054 15 

2940 3.4683473304 16 

Rank 

I. Regression Norma! Diste. 

Regression Output: 
Constant 7.563284 
Std Err of Y Est 4.169862 
R Squared 0.284034 
No. of Observations 16 
Degrees of Freedom 14 

X Coefficient(s) 0.003517 
Std Err of Coef. 0.001492 

II. Regression log-nomal Distn. 

Regression Output: 
Constant -1.29525 
Std Err of Y Est 1.238275 
R Squared 0.936863 
No. of Observations 16 
Degrees of Freedool 14 

X Coefficient(s) 5.855764 
Std Err of Coef. 0.406278 

III. Regression Right Censored Normal Distn. 

Regression Output: 
Constant 5.065886 
Std Err of Y Est 2.447299 
R Squared 0.721927 
No. of Observations 15 
Degrees of Preedola 13 

X Coefficient(s) 0.033307 
Sid Err of Coef. 13.005733 

IV. Regression Right Censored log-normal Distn. 

Regression Output: 
Constant -2.62702 
Std Err of Y Est 0.683586 
R Squared. 0.978304 
No. of Observations 15 
C!rsrees of ?rcerjog 13 



Subsurface Soil Berylliun Data 
WPNSTA Yorktown 

Beryllium BerplliUD log-Berylliu Rank 
lag/Xg~ lug/Kg) lug/Kg) 

0.11 110 2.041392685 1 I. Regression Nornal Distn. 
0.115 115 2.06069784 2 Regression Output: 
0.12 120 2.079181246 3 Constant 7.399867 
0.3 300 2 6477121255 4 Std Err of Y Est 4.208233 
0.3 300 2.477121255 5 R Squared 0.270797 

0.33 330 2.51851394 ’ No. of Observations 16 
0.41 410 2.612783857 ; Degrees of Freedon 14 
0.44 
0.48 
0.49 
0.52 
0.57 
0.57 
0.69 
1.5 
9.8 

440 2.643452676 8 
480 2.681241237 9 X CoefficientIs 
490 2.69019608 10 Std Err of Coef 
520 2.716003344 I! 
570 2.755874856 12 
570 2.755874856 13 II. Regression 
690 2.838849091 14 Regres S 

1500 3.!76091259 15 Constant 
980G 3.991226076 16 Std Err of Y Est 2.445933 

R Squared 0.753658 
No. of Observations 16 
Degrees of Freedon 14 

0.001051 
0.000461 

log-noraal Distn. 
ion Output: 

-15.0517 

X Coefficient(s) 8.863271 
Std Err of Coef. 1.354291 

III. Regression Right Censored Normal Distn. 

Regression Output: 
Constant 2.89172: 
Std Err of Y Est 2.515934 
R Squared 0.691926 
No. of Observations 15 
Degrees of Preedolr 13 

X Coefficientlsl 0.011033 
Std Err of Coef. 0.002042 

IV. Regression Right Censored lognormal Distn. 

Regression Output: 
Constant -26.3504 
Std Err of Y Fst 1.665505 
R Squared G.8712fl 
No. of Observations i5 
Degrees of Freedora 13 

f 

X Coefficient(s) 13.37478 
Std Err of Coef. 1.42623? 
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